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In the all-out defense effort, steam plants in many cases 
are driven at rates that severely test the reliability of the 
boiler furnaces. More than ever, therefore, furnace con- 
structions should be of designs and materials that will 
withstand continuous gruelling punishment. 


B&W Water-Cooled Furnace Constructions provide a 
high degree of immunity to operating difficulties under 
such conditions. They not only meet all requirements of 
load and structural conditions but also, through their ver- 
satility, serve widely varying purposes in different wall areas 
of individual furnaces. Some areas promote combustion, 
others temper gases. Some constructions facilitate removal 
of ash in liquid form, others condition ash for removal in 
dry form. The fundamental details and safety factors neces- 
sary to proper operation are inherent in the designs. 


These features are so fundamentally necessary in present- 
day boilers that they are the basis of the design of the 
Integral-Furnace, the Radiant, and the Open-Pass Boilers, 
‘n which a large portion of the heat absorption takes place 
in the furnace or in open passes. They are available with 
other designs of B&W Boilers, to meet exacting operating 
requirements for all methods of firing. 

Complete details are in Bulletin G-16, Water-Cooled 
Furnaces, available on request. 
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Know Thyself 


HERE are probably few intelligent and educated men 

who do not, from time to time, look at themselves 
and their careers in a critical mood. Something hap- 
pens—a wakeful night, a sharp rebuke, failure to per- 
form successfully an important assignment, loss of a job, 
the secret pang of jealousy at the good fortune of friend 
or associate, the disappointment over apparently over- 
due praise or advancement, remorse occasioned by the 
mistakes of the past—and we set the battered and 
shriveled character we seem to possess over against that 
heroic and noble one we had imagined ourselves to be. 
Such is the panicky kind of self-appraisal that is be- 
gotten of weakened morale amid the unhealthful shad- 
ows of discouragement. 

How much better it would be if men were able to in- 
quire into their purposes, their abilities, and their 
careers under conditions in which their judgments were 
not warped by discouragement, disappointment, and 
self-pity, and by following an orderly procedure just as 
an engineering problem would be tackled. A personal 
balance sheet, set up with the purpose of revealing facts 
and checking a course of action, might, if honestly inter- 
preted, save a man from many future less effective self- 
revelations. Certainly, the setting up of such a balance 
sheet of personal appraisal should appeal to the orderly 
habits of an engineer's mind. 

Several years ago, as part of the program of the then 
newly constituted Engineers’ Council for Professional 
Development, a wise man whose work had brought him 
into contact with thousands of young men, particularly 
engineering graduates, drew up an orderly set of ques- 
tions that constituted what has been called a Personal 
Appraisal. Thousands of copies of these questions have 
been distributed by the E.C.P.D. Committee on Pro- 
fessional Training, with the object of helping young 
engineers to develop concrete plans of development for 
the early years of their careers in a manner which might 
help them to use those years in a cruly constructive 
way. 

The questions themselves are thorough and searching. 
They cover “‘occupation,’’ ‘‘professional status,’’ “‘per- 
sonal status,’’ and general program of development.” 
A copy of the questions will be sent without charge to 
any A.S.M.E. junior member of the ten-dollar-dues class 
who asks for it. The Committee on Local Sections, 
which makes this offer, affords junior members an oppor- 


tunity for intelligent personal appraisal. Why not make 
use of it? 
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Do You Know E.C.P.D2 


HE Engineers’ Council for Professional Develop- 

ment deserves to be better known than itis. Because 
it consists of three representatives each of eight con- 
stituent bodies, of which The American Society of Me- 
chanical Engineers is one, and because, in addition to 
these representatives, a mere handful of engineers serves 
on its committees, personal contact with its program and 
accomplishments is limited and indirect, and there is 
lacking that direct interest which dues-paying members 
have in organizations of other types. Furthermore, the 
representatives themselves meet only once a year and 
hence publicity naturally is focused on this annual event. 
Nevertheless, the Council’s work is continuous and has a 
value that the future will assess more accurately than the 
present. 

Through its publications the A.S.M.E. has persist- 
ently featured the E.C.P.D. annual meeting, affording, as 
will be found by referring to pages 893~899 of this issue, 
a considerable amount of space to summaries of reports. 
Attention is directed to these pages; for it is the duty of 
all engineers to know about and to support the work 
of E.C.P.D. 

An interesting departure from the routine of former 
E.C.P.D. annual meetings calls for special comment. 
For this year the major emphasis of the meeting was 
placed on reports by representatives of the constituent 
bodies, rather than on the reports of the committees of 
the Council. These reports were solicited with the ob- 
ject of finding out how the constituent bodies appraise 
the work of E.C.P.D. and in the hope of obtaining helpful 
suggestions for future activities. As to the reports of 
the E.C.P.D. committees, they are available in complete 
form from the Council’s headquarters, and a summary of 
them is presented in President Doherty's report which 
we have published in full in this issue. 


What Makes It Tick 


T IS impossible to take up a newspaper today without 
finding a picture or an announcement of one or more 
huge plants that are being added to the Arsenal of Democ- 
racy. A highly industrialized nation, which, in the 
opinion of many prophets of doom who flourished in the 
depressed era of the last decade, was overexpanded in its 
capacity to consume, the nation which instituted mass 
production and developed a high standard of living by 
means of it and a system of free enterprise backed up by 
enormous resources in raw materials and man power, 
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today finds itself adding to that capacity and utilizing 
its well-tried methods in defense of its freedom. Yet 
how few persons there are who comprehend fully what 
a mass-production industry is like. 

The outlines of a broad picture of one segment of the 
mass-production facilities of the ‘nation have been 
drawn by K. T. Keller, president of the Chrysler Corpora- 
tion and member A.S.M.E., in a talk before the Army 
Industrial College on Sept. 17, 1941. Mr. Keller’s talk, 
‘Fitting the Tools of Industry to Defense,”’ is being dis- 
tributed by the Chrysler Corporation in a little booklet 
from which a few portions may be quoted. 

“It is the country’s productivity in terms of modern 
machines of warfare,"’ says Mr. Keller, ‘‘that will decide 
the outcome of what is going on. That means its skill 
in conception and design—in other words, its engineer- 
ing resources; its ability to organize productive equip- 
ment and personnel for precision manufacture and quan- 
tity output—in other words, its management resources— 
plus the material resources required for physical produc- 
tion and their proper organization, so that they may flow 
where they are needed.” 

Big as such a mass-production corporation as Chrysler 
really is, Mr. Keller points out, it is fundamentally a 
collection of small industries. Its four and one half 
million shares of stock are owned by some sixty thousand 
persons. Its 19 peacetime plants cover 15'/2 million 
square feet of floor area, and are being augmented by new 
plants which bring this area up to 17 million square feet. 
Eighty-odd thousand people call for a yearly pay roll of 
75 million dollars. Of these 80,000, a supervisory group 
of 4850 includes 50 manufacturing executives and plant 
managers; 500 master mechanics, tool, and design en- 
gineers; 3000 superintendents, foremen, and assistant 
foremen; and 1300 engineers, laboratory technicians, 
designers, and draftsmen. It has more than 15,000 ma- 
chines used for the manufacture of cars and trucks. 

Yet Chrysler is only one of many mass-production en- 
terprises engaged in defense work. Furthermore, large 
mass-production enterprises like Chrysler make up only 
a portion of our nation’s production capacity. Smaller 
companies, operating no less effectively if with fewer men 
in their organizations and by other production methods, 
are equally important. The mass-production industries, 
as well as the nation as a whole, must rely on them. 
They provide the raw and semifinished materials, the 
machines and tools, and certain component parts of the 
final assembly. 

How a large corporation relies on others was explained 
by Mr. Keller. ‘‘So we take the defense job apart and 
separate it into its component pieces,’’ he said. ‘“We take 
each piece and see what has to be done to make one just 
like it. We ask ourselves which pieces we will make 
and which pieces we will buy. We decide ourselves to 
make the ones that call for the most accuracy and preci- 
sion—where quality is imperative. Of those that we 
buy, will we buy them from someone else who is al- 
ready in a position to make them or will we get some- 
body to set himself up to make them? Is there someone 
now in business that has the ability and capacity to do 
the job better or for less than we can do it? We have 
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done a great deal of subcontracting. We do that ordi- 
narily in our automobile business.”’ 

These few references to Mr. Keller’s picture of a mass- 
production industry and ‘‘what makes it tick’’ are 
familiar to engineers. They should give laymen confi- 
dence in American industry and also some comprehension 
of the task involved in changing over from peacetime to 
national-defense production. The fundamentals in- 
volved are the special province of the mechanical engi- 
neer—design, production, and management. 


Fine Literature 


LITTLE booklet, ‘“Through Engineering Eyes,’’ 

with the subtitle ‘‘Science Selections From Litera- 
ture,’ by Allan R. Cullimore, introduces students of the 
Newark College of Engineering to several of the great 
writers of all time from Homer and Herodotus to Michael 
Pupin. Although the selections are made with the ob- 
ject of capturing interest because the subject matter re- 
lates to engineering, they serve a wider purpose. 

Unfortunately, the curricula of the engineering school 
cannot afford time for much education in classical litera- 
ture. Engineering students as a rule are not the type to 
become interested in the study of literature from the 
point of view of the scholar. They have, however, the 
type of mind that recognizes values. Such little direc- 
tion as the selected readings in President Cullimore’s 
book afford may therefore have the happy effect of open- 
ing new horizons to eyes accustomed to modern man- 
made landscapes. There are few intellectual experiences 
as exhilarating as discovering for oneself a book that has 
influenced the world for generations and recognizing the 
reasons for its survival. To find that the great thoughts 
of the human race were written down hundreds of years 
ago and are novel only to the shallow-minded, heedless 
of their heritage, cultivates humility. On the other 
hand, the discovery that ideas considered today as being 
axiomatic were slow in gaining acceptance bolsters faith 
in humanity and sustains hope for the future. 

Even if time were available in engineering curricula 
for courses in literature, history, and philosophy, the 
benefits would be lost in many cases by failure on the 
part of instructors to understand the engineering mind— 
failures of appeal and approach that sometimes destroy 
the effectiveness of courses in English which are today 
considered essential to engineering education. The re- 
sult is frequently the opposite of what is anticipated and 
indifference or antipathy is aroused in the minds of 
young men who set great store by the material and the 
practical. But there are ways of creating interest in, 
appreciation of, and enthusiasm for fine literature, such, 
for example, as extracurricular reading classes conducted 
in at least one engineering school. Selections such as 
those made by President Cullimore are another. And 
even the most material and practical mind will be greatly 
enriched in times as disturbing as the present by discover- 
ing that the world is not facing for the first time the 
threat of change and that men faced change in the past 
with clear vision and fortitude. 
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MACHINING SHELL WITH 
CARBIDE TOOLS 


By MALCOLM F. JUDKINS 


FIRTH-STERLING STEEL COMPANY, FIRTHITE DIVISION, MCKEESPORT, PA. 


T HAS been my privilege to visit all of this country’s arsenals 
I and armories, as well as many civilian shell-manufacturing 
plants. It is my purpose to present a survey of shell- 
machining practice and to make suggestions as to how our na- 
tional production needs can best be met. 

The problem confront:#g us is maximum shell production 
with available facilities, such as machine tools, operating per- 
sonnel, and time. The answer to this problem is in large meas- 
ure the productivity of sintered-carbide-tipped tools. Con- 
servative figures indicate that the ratio of effectiveness of tung- 
sten in carbide-tipped tools against tungsten used in high- 
speed-steel tools is one hundred to one. Fortunately, carbide- 
tipped tools are abundantly available. We are blessed with 
domestic tungsten ore mined commercially in this country, 
Our own firm is fortunate in having a producing tungsten mine 
in Nederland, Colo. There exists in the United States a large 
capacity for making sintered-carbide tips. While it is true that 
the tool-making capacity is limited because of the critical need 
of this type of labor and the specialized equipment which is 
necessary for producing other defense items, shell manufac- 
turers can easily make their own tools from carbide tips and 
tool-steel shanks. 


COMPARISON OF WORLD WAR WITH TODAY'S PRODUCTION 


It is interesting to compare the present and previous situa- 
tions. Shells produced for World War I, although made in 
large quantities, were necessarily made at slow rates of produc- 
tion and high costs. Cutting speeds with high-speed-steel 
tools used 26 years ago were rarely in excess of 45 fpm. Coarse 
feeds of from !/,9 in. to 1/s in. per revolution were necessary in 
order to secure the necessary rates. The machines used were 
largely engine lathes or single-purpose machines. Machine 
tools designed expressly for machining shell were rebuilt from 
existing general-purpose machines. The various machining 
operations necessary to complete the shell from rough forgings 
were performed successively rather than simultaneously. The 
use of more than one tool at a time in machining a shell was 
exceptional. In the previous emergency, the shell cavity was 
bored and this proved to be the slowest of all the operations, 
becoming in consequence the most severe bottleneck of the en- 
tire undertaking. Stress was laid on bursting characteristics 
of the shell rather than upon the metallurgy and resulting ma- 
chinability of the steel used. Despite these very real handicaps, 
the producers of shell for World War I actually turned out 
staggering quantities and for this they are to be most highly 
commended. This result was only possible by marshaling the 
efforts of a host of civilian producers. We are informed that the 
various plants of a single industrial concern in the Pittsburgh 
district produced in excess of 25,000 shell per day of various 
calibers. 

The present shell-production schemes differ in many important 
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respects from the situation which obtained prior to and during 
the last World War. Shell are being produced today in an almost 
infinitely greater quantity. So many private firms have in- 
stalled and are operating equipment producing vast quantities 
of shell of all calibers that their enumeration is almost impos- 
sible. Shell are being made today at a greatly increased rate. 
Contracts for their manufacture have been widely placed 
throughout the West and South as well as in the East and North. 
Many large new plants have been built and literally scores 
more are either in process of erection or planning. 

Today, largely automatic machines are employed. Some of 
them are expressly designed for shellwork alone. There is a 
definite trend away from precision automatics which are sorely 
needed for other more precise defense work, such as the produc- 
tion of airplane-engine parts. The newer shell machines are 
characterized by simplicity of operation and maintenance which 
makes possible the use of semiskilled and unskilled personnel 
after only short instruction. Cutting speeds and feeds prac- 
ticed upon modern shell extend from approximately 300 fpm 
at 0.02 in. feed per revolution for rough-turning to about 400 
fpm at the same feed for finish-turning. There has been a cor- 
responding improvement in metallurgy and machinability of 
shell steel. Today, almost all medium- and small-caliber shell 
are made from a steel similar to WDX-1335, which is a low- 
carbon, high-sulphur, high-manganese steel of excellent ma- 
chinability, coupled with highly satisfactory bursting charac- 
teristics. Naturally, there is more uniformity in the shell 
steel today than could have been realized two and one half dec- 
ades ago. As a consequence the cost of producing shell to- 
day averages less than 25 per cent of the cost of producing the 
same caliber in the same quantities for the last war. Improved 
forging practice has played a large part in this cost reduction 
and increased rates of manufacture. Shell forging today favors 
the upset method, which involves a finished-forged cavity and 
in many instances a formed boat tail, a]l of which minimize the 
necessary machining to convert the rough forging into a 
finished shell ready for loading. Instead of one or at most two 
turning tools working on a shell as in the last war, today 
four or even six are used together, and cutoff, base, and 
open-end facing, as well as chamfering tools are simultaneously 
cutting. 

Motors for such modern shell lathes are usually of 75 hp 
capacity. 

Instead of lathes on which each step is directed manually by 
the operator, modern shell lathes which are almost fully auto- 
matic are used. Much time is saved by the modern method of 
embodying the base plate which prevents high-pressure gases 
from the burning of the propelling charge from entering the shell 
casing with consequent danger of exploding the detonating 
charge while the projectile is still in the barrel. Previously, 
the base of the shell was counterbored and undercut to receive 
the base plug. Today, a flat metal disk is rapidly spot-welded 
in place. No machining or fitting is required. 

The various armament and production agencies have been 
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classified as to products. The Frankford Arsenal at Philadel- 
phia, Pennsylvania, has long been assigned the task of fire- 
control instruments, small arms, and artillery ammunition. 
Fortunately, the present emergency was anticipated by almost 
ten years and a decision was then reached to equip the shell 
shop for mass production, patterned after the automotive indus- 
try. In the development of the present layout, the facilities 
were planned to provide parallel lines of small- and medium- 
caliber ammunition with roller conveyers and other of the most 
modern material-handling methods. The machine tools which 
were selected and purchased resulted from most careful con- 
sideration of the most efficient size and type for each unit 
operation. 

Various calibers can be produced including the 5-in. in both 
38 and 25 calibers, the 3-in., the 4.2-in. chemical shell, as well 
as the 37-, 60-, 75-, 81-, 90-, 105-, and 155-mm shell. At 
the present time the artillery shop is engaged in the pro- 
duction of 5-in. naval antiaircraft, 38-caliber and 75-mm high- 
explosive shell. 


SPEEDS AND FEEDS FOR MACHINING SHELL FORGING 


For the 5-in. naval antiaircraft shell, the material is an S.A.E. 
1050 forging. The first machining operation conducted with 
sincered-carbide-tipped tools is rough-turn for concentricity at 
260 fpm, 0.020 in. feed per revolution. After nosing or forging 
the ogive curve and heat-treating, the ogive is rough-turned at 
250 fpm, 0.040 in. feed per revolution. Finish-turning of the 
entire shell casing is conducted at from 240 to 360 fpm at 0.026 
in. feed per revolution. Tools are changed for grinding after 
each 80 pieces. The twenty-second operation upon the shell is 
the machining of the copper or gilding-metal rotating band. 
The band is turned at 650 fpm with 0.039 in. feed per revolu- 
tion. It is grooved and trimmed at 300 fpm, 0.025 in. feed per 
revolution. Skiving for final shape is done at 300 fpm, and 
0.104 in. feed per revolution. 

Seventy-five-millimeter high-explosive shell are machined 
from WDX 1335 upset forgings. 

Although everyone admits that the improvement in metal- 
lurgy, machinability, and tooling methods enables us to pro- 
duce shell much faster than our European neighbors, there has 
been some criticism of our practice involving a finished-forged 
cavity instead of the internal-boring operation conducted on 
our shell during the last World War and still practiced by Eng- 
land and most of continental Europe. Proving-ground tests, 
however, have shown that our finished-forged-cavity shell 
have a dispersion due to projectiles frequently less than one half 
of one per cent. 


FRANKFORD ARSENAL AID TO SHELL MANUFACTURERS 


In addition to the production shell shop, the Frankford 
Arsenal maintains an experimental department in which each 
new caliber to be produced is studied. The unit operations and 
their sequence are planned; tools are designed and made. 
Machines are assigned to each application, and after tooling, 
speeds, feeds, and rates are determined. Unlike the larger 
caliber, 37-mm high-explosive shell are produced in multiple- 
spindle, automatic indexing machines. Inasmuch as bar stock 
instead of hollow forgings are used, it is necessary to drill, 
ream, and tap. This type of tool cannot, at the present time, 
readily be adapted to tipping with sintered carbide, and in view 
of the low spindle speeds at which the high-speed-steel drills 
and taps must operate the outside turning and forming tools are 
also of high-speed steel, with the exception of the tools for 
turning and forming the rotating band, which are tipped with 
sintered carbide. 

The Frankford Arsenal provides a most important service to 
private shell manufacturers. The Office of the Chief of Ordnance 
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has prepared a plan book for each caliber of artillery ammuni- 
tion. This book is complete, showing suggested plant layout 
and is specific in every detail, even to specifying the names of 
machines which are suggested as either typical or most satis- 
factory for each step. Fully dimensioned working drawings of 
all tools, gages, and fixtures are included, together with com- 
plete shell specifications. Moreover, the operating setup at 
the Frankford Arsenal shell shop offers an opportunity for pri- 
vate munitions makers to send observers to study methods, 
tools, and machines used. 


GETTING BEST RESULTS FROM CARBIDE-TIPPED TOOLS 


We are definitely committed by the urgency of the present 
situation to the widespread use of sintered-carbide-tipped tools. 
They are the only real answer to the insistent demands for im- 
mediate production of the immense quantity of shell required. 
Our objective is therefore to realize the maximum usefulness 
from these tools. It has been the common lot of many who are 
now for the first time machining sMell with carbide tools to 
experience extensive breakage in the early stages. In every 
case following a period of intensive observation and improve- 
ment in technique of handling and application, this breakage 
has virtually disappeared. This means that careful planning 
and careful checking preceding manufacture can obviate in 
large measure all but negligible tool breakage. Today, it is 
taken for granted that machine tools are designed to use sin- 
tered-carbide-tipped tools, but, particularly on the new single- 
purpose machines expressly designed for shell machining, many 
of the constructional features must be carefully checked. 
Overhang of tool-slides at or near the end of the stroke may 
easily lead to deflection sufficient to chip the cutting tool. 
Stops should be so located that they do not cause the tool 
block to tilt at the end of the stroke, as this likewise may in- 
volve serious tool trouble. Both the volume and method of 
application of the cutting fluid should be carefully observed. 
A flood of cutting fluid must be thrown directly upon the tool 
point at all times that the machine is operating. Any dribble 
or spray of cutting fluid striking a hot tool tip will cause the 
hard metal tip to crack. Modifications in the fluid system, 
including adjustment of the valves which control the flow, 
should be locked so that the operator cannot shut off the fluid 
to indulge his own comfort in avoiding spattering. Coolant 
pipes should be rigidly attached to each moving tool block so 
that the position of the stream is fixed. If insufficient disper- 
sion of the fluid results from the original nozzle, another flatter 
nozzle with more lateral coverage should be provided. 

Most shell lathes are equipped with live or ball-bearing 
centers. The action of these should be carefully studied, as in 
some instances the thrust of the tools tends to lift the shell 
from the tailstock center, stopping its rotation. 

Shell forgings themselves should be carefully examined and 
inspected. If excessive variation is noted with respect to size, 
concentricity, hardness, and scale, the shell should be carefully 
sorted so that each type may be run through as a unit under 
conditions which can be varied to suit the case. The appear- 
ance of a badly eccentric shell in the midst of a lot of concentric 
forgings may destroy an entire set of carbide tools. A hard 
shell, resulting from abnormal cooling, may likewise cause 
serious difficulty. Such irregularities must be isolated for sepa- 
rate treatment. 

With regard to the cutting tools themselves, there exists a 
very real need for standardization to avoid unnecessary delays. 
A wide range of accurately sized, cold-drawn shank steel sec- 
tions is available, and there is practically no excuse for designing 
a shell tool with shank dimensions not to be found in this stand- 
ard-size group, except, obviously special items such as skiving 

(Continued on page 869) 
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ROLE of INDUCTION HEATING 
in WAR PRODUCTION 


By FRANK T. CHESNUT 


AJAX ELECTROTHERMIC CORPORATION, TRENTON, N. J. 


augurated during World 

War I, finds itself an in- 
dispensable tool in the waging 
of World War II. While many 
mechanical innovations such 
as warplanes and tanks made 
their appearance for the first 
time during the earlier con- 
flict, World War I must be 
considered a war of men, 
whereas the present conflict is 
much more a war of machines 
and production. The part 
man power is playing in the 
present war, however im- 
portant on the battlefield, is 
more important than ever be- 
fore in the shops and factories 
behind the lines. Airplanes 
of greater speed, carrying power, or maneuverability; tanks with 
rugged, trouble-free engines; guns with more fire power; pro- 
jectiles with higher velocities, penetration, or shattering effect; 
and machines, for one reason or another, more effective than 
those of the opponent, are urgently sought. In all of these 
things, induction heating has been a contributing factor of no 
smal] degree, as a few examples will show. 


heating, in- 


FIG. 1 SECTIONAL VIEW OF 
AJAX-NORTHRUP INDUCTION 
FURNACE SHOWING STIRRING 
ACTION IN MOLTEN CHARGE 
AND THE MAGNETIC FIELD 


INDUCTION HEATING IN CENTRIFUGAL CASTING OF GUNS 


Almost since the advent of the modern field piece, gun barrels 
have been fashioned from ingots, forged, heat-treated, and 
_machined to shape. The larger guns are still made this way. 
Since about 1930, however, the centrifugal casting method has 
been supplanting the old method, especially for certain classes 
of ordnance. 

By the centrifugal casting method, the ingredients which 
make up the steel for the barrel are melted in an induction fur- 
nace where the melting and alloying is fast and where melting 
losses are low. The metal is then carried in the furnace as a 
ladle and poured into a horizontally rotating mold. See Fig. 
3. The rotation of the mold is continued until the casting has 
become solidified. The gun barrel thus formed is removed from 
the casting machine, after which it is heat-treated, rough- 
machined, expanded by a cold-working process, and finish- 
machined. 

In the casting operation several items are noteworthy. First, 
because of the centrifugal forces involved, the barrel is formed 


' The furnaces and processes described in this paper are developments 
of the Ajax Electrothermic Corporation under the patents of Edwin F. 
Northrup (Figs. 1 and 2). he term ‘‘induction furnace’ in each 
case should be understood to refer to the Northrup rather than to other 
types of induction furnaces. 

Contributed by the Metals Engineering and Machine Shop Practice 
Divisions and presented at the Fall Meeting, Louisville, Ky., Oct. 12- 
15, 1941, of Taz American Society or MECHANICAL ENGINEERS. 


not as a solid ingot requiring an expensive hollow-forging or 
machining operation but one already having a hole through its 
center. Second, any slag particles or impurities which may 
have found their way into the mold, being lighter than the steel 
of which the barrel is made, are floated to the bore, by pressure 
of the metal against the mold, where they are removed when the 
barrel is machined. 

It may be said conservatively that by the centrifugal casting 
method a better gun can be made at much less cost and in very 
much less time than by methods heretofore employed. 


FORGING, BRAZING, AND HEAT-TREATING SHELL 


Induction heating is particularly adapted for forming, braz- 
ing, and hardening operations in making projectiles. For such 
work, the main advantages are speed and uniformity of heating, 
the ability to control the heat to specific patterns, freedom from 
scale, the relatively small floor space required, an improvement 
in working conditions for the operator, and the fact that the 
equipment as a whole can be turned to peacetime operations 
without loss of investment. 

In forging a 75-mm shell, the operations are about as follows: 
Long bars of S.A.E. X1340 steel of 2*/s in. diam are delivered to 
the shears where they are cut into lengths, each sufficient to 
form two shells. To avoid brittle fracture on shearing, the 
bars are sometimes preheated to about 200 F. Representative 
disks are cut from each end and are ground and etched in 50 per 
cent by volume of hydrochloric acid to check the stock for 
pipes and seams. The blanks are then fed one end at a time into 


FIG. 2 HIGH-ALLOY-STEEL INGOTS BEING CAST FROM INDUCTION 
FURNACE 
(Courtesy Carpenter Steel Company) 
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FIG. 3 CENTRIFUGAL GUN-CASTING MACHINE WITH INDUCTION FURNACE IN POURING POSITION 
(Courtesy U. S$. Ordnance Department) 


induction-heating furnaces where they are heated to 2350 F for 
forging (Fig. 4). There are five induction heaters for each 
forge machine and, with an individual heating time of 2 min and 
20 sec, the furnaces are capable of supplying a heated blank to 
the forge machine every 28sec. Each heater is adapted to draw 
80 kw at 400 volts, and at a supply frequency of 2000 cycles. 
While a frequency of 1000 cycles would be sufficient for the 
work, the higher frequency was selected because of its more 
ready applicability to automotive work on smaller-diameter 
pieces at a later date. The furnaces are adapted to heat the 
bar uniformly over the part to be forged from end to end and 
from surface to center. 

During the heating cycle, power is set and timing is automatic. 
The power factor, though varying somewhat on each individual 


heater, is constant on the supply generator. The power re- 
quired for heating is about 0.22 kwhr per pound of metal heated. 

After heating, the bars are forged by the displacement pierc- 
ing method in upsetting-type forging machines using multiple- 
cavity dies. Because of the rapid heating, only a soft scale 
forms on the billet and the wear on the dies is appreciably less 
than with bars heated by other methods. Although the first 
cost of the induction-heating equipment is high, the unit heat- 
ing cost per shell is lower than with other methods because of 
the short time cycle, longer die life, ‘and less time out for re- 
pairs and die changing. In addition, there is no heat loss or 
operator discomfiture around the induction furnaces. 

After the hot-forging operation the shell is trimmed from the 
blank, rough-machined, cold-nosed in a 350-ton press, finish- 


FIG. 4 INDUCTIVELY HEATED BAR BEING FORGED INTO A 75-MM SHELL (FURNACE WITH BAR BEING HEATED AT LOWER RIGHT) 
(Courtesy The Iron Age) 
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machined, banded, reinforced with a welded butt 
plate, inspected, marked, painted, and shipped 
to the filling station. 

An operation generally comparable to the forg- 
ing of shells is the nosing of larger shells and 
bombs. The same advantages exist for these jobs, 
but usually the heating coils are arranged with 
graduated or spaced turns to heat the blanks more 
at the end than farther down in the piece. This 
is done to prevent “‘petticoating’’ or bulging of 
remote parts under the pressure of the dies. Some 
shells are nosed in a single-stroke press while 
others are shaped by aswedging operation. Bombs 
are made from seamless tube and are spun to shape. 

One producer in making a 5-in. antiaircraft shell 
from a 5-in-diam, %/;--in-wall steel blank, heats 
1'/. in. at the end to 1850 F and tapers the heat 
off to a visible temperature 6 in. back in the piece. 
The voltage across the coil is 400 and the frequency 
960 cycles. Heating time at 75 kw is 1!/2 min 
per shell but a group of three furnaces supplies a 
blank to the forging machine at the rate of one every 30 sec. 
A single-stroke 250-ton hydraulic press is used for the nosing 
operation. 

The same producer, in making a 100-lb bomb from 8-in-diam, 
3/,6-in-wall steel tubing, heats the nose end to 2250 F for a 
distance of 6 in. and tapers the heat off to a visible temperature 
in a total of ll in. For the tail end, 5 in. is heated to 2150 F 
and a total of 9 in. is heated to visibility. After heating, the 
respective ends are spun to shape. The heating coils are ar- 
ranged with graded turns and operate at 400 volts and 960 


FIG. 6 SURFACE HARDENING PATTERNS ARE CONTROLLED BY POWER, TIME, AND FRE- 


QUENCY OF INDUCED CURRENT 


FIG. 5 HEATING BLANKS FOR NOSING 155-MM SHELLS 
(Courtesy U. S. Ordnance Department) 


cycles. Heating time is 11/2 min for each end but 100 kw are 
applied to the nose while only 75 kw are used for the tails. 
Adapters for chemical shells, formerly welded, are now 
brazed and the heat is supplied by induction. The surfaces are 
prepared, a ring of brazing compound is placed in position, the 
assembly is inductively heated, and the parts are forced to- 
gether. Heat is localized at the point of use and a seal is made 
in 74 sec with but 10 kw of 12,000-cycle power. With the pre- 
vious welding process, the time cycle was 4 min and the seal 
never could be considered sure. By the induction brazing 
method, the seal is 100 per cent sure. 
Some armor-piercing shells are point- 
hardened by an induction process. Be- 
cause of the tendency of high-frequency 
current to travel at the surface of con- 
ductors and because a great amount of 
energy can be crowded by induction 
into a small localized area, it is possible 
to heat the point and end surface of a 
projectile to the quenching temperature 
without affecting the substructure. The 
heating and quenching operations re- 
quire only a matter of seconds and han- 
dling can be entirely automatic, giving 
a large output with a small equipment 
outlay. One 6-kw 40,000-cycle labora- 
tory equipment is capable of harden- 
ing a 37-mm shell point every 15 sec 
with a daily output of over 4000 shells. 


APPLICATIONS TO AIRPLANES, TANKS, 
AND SUBMARINES 


The surface hardening described for 
armor-piercing shells finds a multi- 
plicity of applications in engines and 
parts for airplanes, tanks, submarines, 
boats, armored cars, and the like. By 
an induction-heating and hardening 
process, the surface of a crankshaft bear- 
ing, for instance, can be so hardened 
without affecting the toughness of the 
steel below the surface that the bear- 
ing will last ten times longer before 
attention than it would without such 
treatment. While the frequency, power, 
and time of heating vary widely for dif- 


; 
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ferent articles or size of pieces treated, a bearing of 1'/s in. 
diam and length can be surface-hardened to a depth of */3e in. 
with 150 kw of 2000-cycle current in less than 10 sec. 

The process is equally applicable to internal and external sur- 
faces and finds use for such applications as crankshaft and cam- 
shaft hardening, hardening of shafts, rolls, pins, gears, valve 
stems, and seats, the internal surfaces of engine cylinders, the 
integrally formed bearing races for wheel hubs, and the like. 
In each case and for hundreds of other applications dealing 
directly or indirectly with the military effort, the heating of 
the surface is so fast that the desired hardening operation can 
be achieved before the substructure can be affected by conducted 
heat. 

Besides surface hardening, induction heating is used for zone 
hardening of gun and motor parts and plays a prominent role 
in many brazing and forging operations in connection with such 
parts. Induction heating is used frequently to expand a part 
later to be shrunk onto another piece and sometimes to heat 
such a part to remove it from the base piece. 

The nickel-chromium wire used for spark plugs and the tung- 
sten contact points used with practically all gas motors are 
melted in induction furnaces. Similarly, all of the Alnico 
magnet steel used in the radio and meter parts is exclusively an 
induction-furnace product. Much of the flexible shafting con- 
necting the meters and the flexible tubing used to protect con- 
trol wires is inductively annealed before use and many parts of 
the meters themselves have inductively brazed parts. 

Nearly all of the external airplane bearings are of a lead- 
bearing copper alloy made in the induction furnace because it 
is about the only furnace in which no segregation takes place. 

In the radio and control apparatus all of the vacuum tubes are 
inductively heated during sealing to drive off occluded gas from 
the metal parts. 
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MISCELLANEOUS APPLICATIONS 


No attempt has been made to discuss or even to list all of the 
applications of induction heating or melting in the war effort, 
but a few applications not directly concerned with guns, shells, 
and motorized equipment are deserving of mention. 

Induction melting furnaces are used in substantially all of the 
navy yards, arsenals, and private manufacturing plants where 
special alloys and castings are made. These furnaces, because 
of their inherent mixing characteristics and fast melting, find 
favor wherever the steel or alloy to be melted is of a fussy or 
exact analysis, where it has expensive ingredients, or where 
speed is essential. Stainless steels and corrosion-resisting alloys 
are commonly melted in these furnaces, as are most of the high- 
speed steels and carbides used for cutting tools. Many valves 
and fittings of both bronze and steel and especially high-pressure 
bronze castings for naval torpedoes are made from induction- 
furnace metal. 

In addition to the production units, many industrial and gov- 
ernmental laboratories use induction furnaces for experimental 
study of wartime emergency problems. 

Induction furnaces operating from normal frequency current 
are used for low-temperature heating applications such as the 
heating of autoclaves or chemical vats for hydrogenation proc- 
esses where the presence of a flame or spark might be disastrous. 

High-temperature induction furnaces, operating at tempera- 
tures exceeding 4000 F, are used for the graphitization of carbon 
bodies and for the fabrication of tungsten carbide and high- 
melting-point metals for tools, dies, and the like, and, experi- 
mentally at least, new methods are in operation for the recov- 
ery of magnesium metal from the base ores. 

Finally induction furnaces are used to turn out the dollars 
with which the service forces are paid and to make the razor 
blades which keep their beards mowed down. 


FIG. 7 A BATTERY OF INDUCTION MELTING FURNACES FOR MAKING HIGH-GRADE ALLOYS 


(Courtesy Carpenter Steel Co. 
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HONING TOOLS and 
RELATED EQUIPMENT 


By L. S. MARTZ 


MICROMATIC HONE CORPORATION, DETROIT, MICH. 


I—FUNCTIONS OF THE HONING PROCESS 


ECAUSE honing is used chiefly to generate final finished 
surfaces in bores and on some cylindrical parts in high 
production, its functions comprise several combined re- 

sults in one process, as follows: 

1 The correction of errors resulting from previous processing 
operations and the generation of final geometric and dimensional 
accuracy within extremely low tolerance, ranging from fifty 
millionths to not more than one thousandth of an inch, for 
diametric roundness, diametric straightness, and axial straight- 
ness. 

2 The generation of final dimensional size accuracy coin- 
cident with geometric accuracy, within conventional tolerance 
ranging from 0.0005 in. to 0.002 in. as may be required. 

3 The generation of any desired type of surface finish and 
any desired degree of surface-finish accuracy with maximum 
surface quality as it may be specified for functional operating 
conditions involving parts design, loading, speed, and lubrica- 
tion. 

4 The control in one process of rapid and economical stock 
removal consistent with accomplishment of the foregoing re- 
sults under conventional high-production conditions. This 
comprises stock removal ranging from 0.0001 in. to 0.040 in. or 
0.050 in. on the diameter in bores ranging from 1/4 in. diam 
X '/,in. long, up to 20 in. or 30 in. diam X 75 ft long, and at 
rates varying upward to approximately 65 cu in. per hr. 


II—SOME MAJOR REQUIREMENTS OF SURFACE GENERATION 
SURFACE QUALITY 


Factual study of surface generation and surface quality origi- 
nated about ten years ago, in 1930-1931, with the development 
of the profilograph instrument at the University of Michigan. 
This instrument employs the tracer-point principle and produces 
a photographic trace record of a surface profile, mechanically 
recorded to any convenient scale of horizontal and vertical 
magnification. 

Measurement and analysis of thousands of profilograms of 
various types of surfaces, produced by various kinds of cutting 
tools on various kinds of materials, have revealed the existence 
of the qualitative as well as the quantitative character of sur- 
face roughness. A definite relationship between the character 
of surface roughness and the method used in producing such 
roughness has also been revealed. In machining process and 
frictional wear, this relationship is based solely and obviously 
upon the fundamental principles of mechanical work required 
in final processing and the final surface generated either by stock 
removal or by plastic deformation, or by both. 

In other words, when a piece of metal is processed by some 
type of treatment which fashions it into a desired form and 
size, it must be deformed, as by compression or tension, or stock 
must be removed from it as in shear. This deformation or stock 


Presented at the National Defense Meeting, St. Louis, Mo., Sept. 9- 
11, 1941, of Tae American Society or MECHANICAL ENGINEERS. 


865 


removal is accomplished by machines or tools ‘‘which serve to 
transmit and modify force and motion so as to do some desired 
work.”’ 

The amount of work produced is, of course, the product of 
the force and the distance over which it is applied. 

The quality of the work produced is directly proportional to 
the manner in which force is applied, or the direction and rate 
of motion used in its application. 

These fundamental principles establish the inseparable 
relationship which exists between the boundry limit of a sur- 
face and the adjacent underlying material which supports the 
work done by the boundary limit, in other words, the surface 
quality of any generated or ‘‘run-in’’ surface. 

Industrial engineering and production personnel have found 
it advisable to evaluate finished surfaces in terms of surface 
quality, since operating frictional wear and deterioration due 
to fatigue constitute a continuing quality-changing process 
between bearing surfaces. Since the boundary limit of a sur- 
face is rarely static in functional operation, the material below 
the boundary limit should preferably have fixed or controlled 
characteristics for maximum mechanical efficiency. This is 
directly related to the manner of force application in finish 
processing. 


PLASTIC DEFORMATION 


Plastic deformation, as accomplished by compression in 
rolling or burnishing and by tension in drawing operations, not 
only deforms the shape of a part but also deforms its metal- 
lurgical structure, usually in the presence of severe frictional 
heat and stress. The amount of work done represents the ap- 
plication of tremendous force, which acts usually through a 
distance of not more than a few thousandths of an inch. Force 
application is necessarily concentrated at successive high points 
on a surface, thus creating minute areas under intense unit stress 
and sufficiently high heat to cause some degree of casehardening 
in the resultant surface. 

The service value of this type of surface finish and quality 
is said to depend upon the maintenance of a bond between this 
casehardened layer of deformed material and any undisturbed 
crystalline material which supports it. Under such conditions, 
the quality of the boundary limit itself is of relatively minor 
significance. 


STOCK REMOVAL BY SHEAR 


Shearing action in any amount requires the application of 
pressure combined with motion. Shear is produced only by 
stressing material beyond its rupture or fracture point. In do- 
ing this work some adjacent material is usually stressed beyond 
its yield point, and a region of structural deformation is formed 
which impairs the efficiency of the boundary surface. Succes- 
sive machining operations, while removing all or part of this 
deformed material, may generate new regions of similar de- 
formations, dependent upon the manner of force application. 

The extent of this stressing below the actual boundary limit 
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of fracture is particularly noticeable in some motion-picture 
photoelastic studies of cutting action made by Hans Ernst of 
the Research Department of the Cincinnati Milling Machine 
Company. These pictures further reveal that different types of 
surface-finish characteristics can be generated under identical 
feeds and speeds by varying only the cutting fluid. 

Stock removal by shearing action is therefore conditional 
upon the degree of balance between a combination of factors 
comprising the amount of pressure or feed; the distance in 
motion required to cause fracture of the material; the direction 
of force application, i.e., whether continuously in one direction, 
reciprocating, or multidirectional; the time or interval be- 
tween fractures; the efficiency of thermal dissipation resulting 
from fracture; and the contributing phenomenon of cutting- 
fluid efficiency. 

It is not only possible but it is common practice to juggle 
these factors in a number of combinations to produce a number 
of results in any one method of mechanical processing. It is 
important to keep this in mind in relation to the establishment 
of any proposed standards by which finished surfaces and surface 
quality may be measured or specified. 

In addition to these combinations of variable operating con- 
trols there exists a wide range in maintenance efficiency of 
similar machines and tools, thus pyramiding the variable 
factors which influence the generation of surfaces and of surface 
quality. 


III—FUNDAMENTAL PRINCIPLES OF ABRADING ACTUATION 
ABRASIVE STRUCTURE 


Final surface finish and surface quality are generated on a 
majority of all parts produced in the metal-working industry by 
some form of abrading process. These abrading processes use 
either loose or bonded abrasive under various applications of 
impact or impulse force and motions. 

Every abrading method differs from every other form of 
shear-cutting method of metal processing because of inherent 
factors in the abrasive material and the manner in which it is 
used. Each abrading method differs from all other abrading 
methods in the manner of force application, the allowable num- 
ber of simultaneous cutting contacts conventionally employed, 
the direction of abrasive travel over the work surface, the rate 
of abrasive and work travel, the amount and uniformity of 
pressure or force application, and, in some cases, the cutting 
fluids used. 

The honing process uses a large number of fixed or bonded 
abrasive cutting tips in simultaneous abrading contact, more, in 
fact, than are usually used in any other abrading method. For 
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FIG. 2 MULTIPLE DIRECTION OF CLEAVAGE PLANES 


example: In a bore 3 in. diam X 8 in. long, size 150-grit 
stones would have a total area of 7.5 sq in., in which there 
would be an estimated 98,000-odd simultaneous shearing con- 
tacts. A corresponding internal-grinding-wheel application, 
using a 46-grit wheel, would have approximately 0.055 sq in. 
of total area in contact with the work, with only about 48 
stock-removing contacts at any one time. 

Honing stones are made by bonding together in stick form 
a large number of carefully sized and shaped grains of manufac- 
tured silicon carbide or aluminum oxide. Characteristic of all 
bonded abrasive structures, as shown in Fig. 1, are the one or 
more vitreous attachments, called “bond posts," of fused 
quartz which connect each grain to all its neighbors. For 
harder bonds, a larger quantity of bonding material is used in 
kiln firing, so that the bond posts are thicker and somewhat 
greater in number than in softer structures. 

These abrasive grains are the hardest materials manufactured 
in industry. They are rated closest of all materials to the dia- 
mond in hardness. Being crystalline, they have definite cleav- 
age planes and are therefore individually friable. 

The cleavage planes of individual grits lie at every possible 
angle to each other in bond. See Fig.2. The grits fracture 
most easily when the direction of force application is parallel 
with their cleavage planes. They are most resistant to frac- 
ture when force is applied at right angles to their cleavage 
planes. 

The bond posts, being vitreous, are also friable. In like man- 
ner they are more resistant to fracture under compression than 
under tension. 

A bonded-abrasive honing stone, according to its size, may 
contain from several hundred thousand to millions of individual 
grains. Each grain has not just one but several sharp points 
or edges in its boundary contour. All these exposed points or 
edges are potential cutting tips if properly actuated in motion. 

No other type of machining method uses similar friable 
cutting tips, mounts its cutting tools in friable toolholder 
mountings, or approximates this point-of-cutting-contact 
qualification. By this means, some abrading methods accom- 
plish a maximum degree of control in shearing influence when 
actuated under favorable pressures, speeds, and motions. 


FORCE APPLICATION 


As in every other type of shearing application, pressure is 
required to secure and maintain a desired degree of penetration 
of the grits into the work and motion is required to convert 
this pressure into a directional force to produce shearing stress. 


See Fig. 3. 
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FIG. 3 PRESSURE, MOTION, AND SHEARING FORCE 


Therefore, under such actuation, and because of the inherent 
structural characteristics of the cutting tips in bond, as already 
described, there is a relatively low limit to the build-up of im- 
pulse force which can be applied to the individual grits. This 
limit depends upon several factors, such as the relative direc- 
tion of all grit-cleavage planes to the direction of force applica- 
tion, the stress resistance of the bond posts in which each grit 
is mounted, and the time during which this build-up of force 
occurs. 

It is possible to select and control this limit within close 
values and thereby confine shearing-stress influence to dimen- 
sions of an extremely low order which cannot be registered 
with any instruments known at present. Then, under favor- 
able abrasive and work actuation, either the abrasive grit or 
its bond mounting will fracture by the time this limit of force 
application has been reached. 

The total normal pressure conventionally used in honing re- 
sults in unit pressures which range from approximately 55 to 
75 psi in rough-honing and from 40 to 55 psi in finish-honing. 
These pressures, distributed over thousands of simultaneous 
cutting-tip contacts, result in unit pressures per grit which 
range from 0.003 to 0.015 oz in finish-honing and from 0.019 to 
0.324 oz in rough-honing. These extremely low pressures are 
conventionally exerted under the lowest speeds used in any of 
the mechanical abrading methods. 

Shearing-stress influence is thereby localized over a large 
number of minute area contacts in the work surface and high 
unit stress is reduced by distributing shearing-force application 
through a large number of cutter tips. This makes it possible 
to control the uniform removal of stock in any desired amount 
at any desired rate from surfaces of any degree of roughness, 
as shown in Fig. 4. This profilogram represents a rough-bored 
surface over which a honing tool has been passed for only 
two strokes. The approximation of the plane-generating 
action, suggested by the sketch, to the actual profile record 
of controlled shearing action is readily apparent. 


DIRECTION OF MOTION 


The direction of motion used in hone abrading is important. 
It serves to maintain a uniform rate of grit and bond fracture 
and a uniform number of cutting-tip contacts, and to produce a 
variety of surface-finish patterns as may be desired. It is di- 


rectly related to the jumbled relationship of grit-cleavage planes 
in bond and to bond-post resistance as has already been 
described. 


By the law of averages there are probably as many fully re- 
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sistant bonded grains as there are grains least resistant to force, 
and all others will have proportional resistances within this 
range. Therefore, if an area of bonded abrasive grains is actu- 
ated in shear over a surface, maximum cutting efficiency will be 
obtained only when the direction of abrasive travel is varied 
frequently, and in an angle wide enough to permit periodic 
force application parallel with the cleavage planes of all the 
cutting grains. Frequent change of direction of motion permits 
the grains and bond posts to fracture in a self-dressing action 
and thereby maintain sharp cutting edges at all times. 

A constant direction of abrasive travel offers a minimum 
opportunity for self-dressing of the abrasive. Worn or dulled 
grits are formed very quickly. As such, they are resistant to 
penetration and tend to ride up over the surface of the metal. 
This produces a rubbing or burnishing action and a burnished 
finish. 


RATE OF MOTION OR SPEED 


One of the most important considerations about rate of mo- 
tion or speed is the time required for penetration of the grits 
into the work surface. To a great extent this determines the 
quality of the work produced as related to depth of shearing- 
stress influence. To some extent, superficially equivalent 
results in surface-finish generation may be obtained by 
widely varying speeds, but they are not equivalent in surface 
quality. 

As a general rule, abrasive travel speed is directly related to 
the number of simultaneous cutting-tip contacts and to the 
amount of work which must be done by each of these cutting 
tips. With but relatively few simultaneous cutting tips at 
work, harder bonds and very high speeds are required to remove 
stock under impact-force application. This actuation causes 
shear fracture by literally blasting stock out of bond and cre- 
ates extremely high, localized, unit heat and stress. With 


FIG. 4 UNIFORM REMOVAL OF STOCK BY HONING 
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FIG. 6 CHARACTERISTICS OF HONING-TOOL ACTION 
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MECHANICAL ENGINEERING 


Universal joints are conventionally provided in the driver 
connection with the spindle and between the hone body and its 
adjusting head. They provide incidental compensation for 
minor misalignment of the spindle and work, eliminate high 
spindle-bearing maintenance costs, and allow complete free- 
dom for the hone to center itself with the neutral axis of the 
bore. 

All abrading members are solidly supported by the tool con- 
struction and the tool is supported concentrically in the bore by 
the work itself. This assures balanced shearing-force applica- 
tion and eliminates the possibility of structural deformations 
due to quill or spindle-bearing limitations. 

Because of these features honing tools are not designed to 
generate concentricity or parallelism of bore axes. 

On the other hand, these features do make it possible for a 
bore which is undersize or which requires additional correc- 
tional processing to be rechucked and finished to specified toler- 
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FIG. 8 PATHWAY OF HONING STICK 


increased number of simultaneous cutting contacts somewhat 
softer bonds are used, and speed requirements are preferably 
reduced to generate impulse-force applications. 

As will be noted in Fig. 5, honing conventionally uses the 
lowest speed of any of the mechanical abrading methods, rang- 
ing upward from 10, and rarely exceeding 250, surface feet per 
minute. 


IV—UNIQUE CONTROLS USED IN HONING EQUIPMENT 


TOOL CONSTRUCTION 


Honing and honing-tool actuation are relatively free from 
such critical factors of machine balance such as the relative unit 
weight of assembled machine parts, the machine foundation, 
inertia factors, vibration, and centrifugal forces. 

The entire control of expansion pressure application is de- 
signed into the tool adjustment mechanism. See Fig.6. This 
assures positive transmission or modification of force and mo- 
tion in relation to the quantity and to the quality of work 
desired. 
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FIG. 7 CORRECTION OF IMPERFECT BORES BY HONING 
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ances. This is a uniquely important feature in the field of 
generative mechanical processing. 


ACTUATING CONTROLS 


Correction of out-of-roundness and generation of roundness 
are produced by the rotary motion of the hone, and the freedom 
of the tool to center itself with the neutral axis of the bore. 
See Fig. 7. 

Correction of taper and generation of diametric straightness 
are controlled by the reciprocation or longitudinal traverse of 
the tool combined with positive expansion and equalized pres- 
sure application throughout the length of the honing stones and 
the working stroke. 

Correction of axial distortion and generation of axial straight- 
ness are accomplished by the use of stones long enough to over- 
come any axial deformity in the bore. Stone lengths are estab- 
lished in relation to bore lengths primarily to assure uniform 
abrading effort or coverage of the work surface. Through long 
experience the requirement has been established that the longi- 
tudinal travel path generated by opposite ends of the stones at 
the ends of the stroke shall not overlap in the central section of 
the bore. 

The simplest form of multidirectional abrasive actuation 
used in conventional honing applications is shown in Fig. 8. 
It combines simple rotational movement with simultaneous 
reciprocating strokes or rapidly reversing traverse of the tool. 
This actuation generates a simple harmonic abrasive travel 
path. As here illustrated for purposes of simplicity, the 
ratio is slightly more than two revolutions to one re- 
ciprocation. 

The path of the stone travel, if thought of as a thin metal 
shaving, would be as shown in the lower right-hand corner of 
Fig. 8. The crossing of the paths on the forward and on the 
reverse strokes forms the symmetrical ‘‘crosshatch"’ sur- 
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face-finish pattern which is characteristic of this actuation. 
It will be noted that the honing sticks are not allowed to 
return to their original starting position in the bore but are 
actuated so that they successively overlap their previous posi- 
tions at the end of each stroke. 
The paths of a number of sticks positioned at spaced intervals 
around the periphery of the hone will cross each other many 
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FIG. 9 PATHWAYS OF MULTIPLE HONING STICKS 


times during operation, as indicated diagrammatically in Fig. 9. 
With a wide range of adjustment in establishing the angle of 
crosshatch in these actuations and with a uniform rate of abra- 
sive fracture, it is virtually impossible for a grit to cut a con- 
tinuous spiral or to follow in any of its former paths. This is a 
necessary requirement for uniform abrading effort. 


Machining Shell With Carbide Tools 


(Continued from page 860) 


and dovetail forming tools. Steel for sintered-carbide-tipped 
tool shanks is definitely on the scarce list, particularly steel of 
nonstandard cross section, which must in consequence be made 
in many cases from the nearest standard by costly shaping, 
milling, or grinding. An impartial observer can find little 
excuse for the multiplicity of shank sizes in use today on the 
various machine tools used for shellwork. The vital impor- 
tance of large and especially deep shanks for carbide-tipped 
tools can hardly be exaggerated. The compressive strength of 
sintered carbide exceeds that of any known material. It is only 
necessary to support the cutting tip with as deep a shank as 
possible to avoid breakage, even on severe intermittent cuts. 
If the tool shank is large enough to prevent deflection under the 
cutting pressure, it is practically impossible to crush the carbide 
tip. 

There is no “‘trick’’ grind which will give best results on all 
shell-turning operations, but it is important to make sure that, 
on subsequent resharpenings, the original tool form, including 
takes, clearances, and chip curling grooves, be scrupulously 
preserved. A fully dimensioned tool drawing should be lo- 
cated at every grinding machine, and before tools are issued for 
use on the shell line, they should be carefully inspected and any 
departures from the drawing’s specification should be corrected. 
Negative rake is desirable for a very rough cut because the lip 


angle of the tool becomes more nearly ninety degrees and the 
section resisting shear from the cutting forces is proportionately 
increased. If the conditions, including depth of cut, feed, and 
concentricity, are such that a positive rake can be used, appreci- 
ably more shells per sharpening will be obtained than with a 
negative rake. For this reason a positive rake is almost invari- 
ably used for finish-turning. 

The chip-curling groove must be properly shaped and propor- 
tioned to dispose of the chip most effectively without adversely 
affecting the tool life. The carbide-tool suppliers, grinding- 
wheel manufacturers, and grinding-machine-tool builders have 
all contributed much valuable published information on the 
subject of grinding and resharpening tipped tools including the 
chip-curling groove. Careless and improper grinding can do 
more than any single form of abuse to reduce the produc- 
tivity of carbide tools. Careful attention paid to grinding will 
be amply repaid both in performance and in freedom from tool 
breakage. 

The job to be done by industry can only be achieved by real 
cooperation among shell forgers, machine-tool builders, tool- 
makers, grinding-wheel and machine manufacturers, and 
the users of these materials and equipment. There must 
be free and unselfish interchange of knowledge, ideas, and 
experience. 
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UTILIZATION OF STEAM 
PASSENGER LOCOMOTIVES 


By A. A. RAYMOND 


SUPERINTENDENT FUEL AND LOCOMOTIVE PERFORMANCE, NEW YORK CENTRAL SYSTEM 


motive, some of which now operate as much as 20,000 

miles a month, is the result of greater reliability and 
range. Many developments now under way indicate that 
groups of locomotives are capable and will be increasingly cap- 
able of maintaining a still higher average of working time per 
month. There is no present indication that the limit of utiliza- 
tion of steam power has been reached. 


"[ increasing daily mileage of the steam passenger loco- 


IMPROVEMENTS IN STEAM LOCOMOTIVE RESULTING IN GREATER 
UTILIZATION 


It is axiomatic that greater utilization can be hoped for only 
if the locomotive gives reliability of performance. The meas- 
uring stick of the movement of trains is the on-time perform- 
ance, the success or failure of which is shown in reports, reach- 
ing the mechanical department daily, of delays to trains owing 
to mechanical difficulties resulting in lost time that could not 
be made up. 

Many improvements have been made in steam locomotives, 
such as: Decrease in weight per unit of power, one-piece loco- 
motive bed, cylinders and frames cast integrally, refinement 
in design of various parts, water treatment, roller bearings, 
refinement in maintenance practice, and feedwater heating. 
These improvements have increased very materially both the 
reliability and the capacity of the machine. If time permitted 
the definite results of each of these items could be discussed but 
for illustrations the improvements attributable to roller bear- 
ings will be considered in detail. 


EFFECT OF USING ROLLER BEARINGS 


To demonstrate the improvements due to roller bearings, the 
record is given in Table 1, for 9 years starting in 1927 when all 
engine trucks were equipped with friction bearings. 

About 1929, roller-bearing engine-truck applications were 
started in substantial numbers, and in 1934 practically all high- 
speed passenger locomotives had such engine trucks. At that 
time more than 14,000,000 miles per year were made with no de- 
lays chargeable to this cause. During 1940 with better than 
19,000,000 miles there were no delays. In the last five years the 
lccomotives made approximately 90,000,000 miles with only 
two delays which would indicate 45,000,000 miles per delay, 
whereas, in the first five years of the report, miles per delay aver- 
aged approximately 500,000, which means that the roller bear- 
ings decreased the liability of delays 90 times. 

Fifty eight of the class J or Hudson type (locomotives 
Nos. 5200 through 5454) locomotives are equipped with roller- 
bearing driving boxes and 196 of the earlier engines with fric- 
tion-bearing driving boxes. Over an eight-year period there 
were 3376 delays with friction-bearing driving boxes, or an aver- 
age of 47 a year, and with the yearly mileage of approximately 
14,000,000 this would mean 297,000 miles per delay. Roller 


Contributed by the Railroad Division and presented at the Semi- 
Annual Meeting, Kansas City, Mo., June 16-19, 1941, of Tae American 
Socizry or Mecuanicat ENarnesrs. 


TABLE 1 AVERAGE MILEAGE PER CUTOUT OF NEW YORK 
CENTRAL MAIN-LINE PASSENGER LOCOMOTIVES DUE TO 
HOT ENGINE-TRUCK JOURNALS . 


Bgerore APPLICATION OF ROLLER BEARINGS ON ENGINE Trucks 
(Principal type of passenger locomotives in use being the K-2 and K-3) 


Year Miles per delay 
373,295 
Aut Important PassgeNGER Locomotives Equippep WiTH 
BEgaRINGS 
(Most of the mileage made by the Hudson-type locomotives) 
14,486,923 (No delays this year) 
15,754,913 
17,624,429 (No delays this year) 
19,261,201 (No delays this year) 
19,780,391 (No delays this year) 


bearings during the same period show no delays on the road, 
although for the last three years these locomotives have aver- 
aged 6,626,150 miles per year. 

In the eight-year period (1933-1940) it is found that on tender 
trucks the roller bearings made 60 times the mileage of the fric- 
tion bearings per delay. Trailer trucks with friction bearings, 
during the same period made 200,000 miles per delay, while 
with roller bearings there were 5,000,000 locomotive-miles per 
delay. 

Perhaps the confidence the railroad has in roller bearings can 
best be described by saying that there are 350 locomo- 
tives equipped with engine-truck roller bearings, 309 loco- 
motives with tender-truck roller bearings, and a total of 84 
locomotives, including all the newer locomotives, with roller 
bearings on driving boxes, as shown in Table 2. 

Another improvement that has a direct bearing on utilization 
of power is water treatment. Frequently, it was necessary to 
wash the boiler on arrival but with full water treatment the 
number of days between washouts has been extended so that the 
majority of engines can be promptly made ready for service. 

With the one-piece cast-steel bed many separate parts and 
several hundred bolts have been eliminated, all of this contribut- 
ing further to the reliability of the machine and reducing engine- 
house maintenance. 


THE PROOF OF RELIABILITY 


It may be said that all of the foregoing is true, but perhaps it 
has not been possible to take advantage of these improvements. 
To explore that possibility, the upper portion of Fig. 1 shows 
the average miles per serviceable locomotive-day for the last 
twelve years. This chart covers all of the locomotives of each 
of the classes handling all main-line traffic, that is, important 
trains, trains of less importance, and local trains, and providing 
the necessary reserve locomotives to insure the prompt operation 
of any extra trains or to meet any condition requiring more 
locomotives. 

It will be observed that the older K-2 locomotives were aver- 
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TABLE 2 NEW YORK CENTRAL SYSTEM STEAM 
LOCOMOTIVES EQUIPPED WITH ROLLER BEARINGS 


Piston 

and 
Locomotive Number Engine Driv- Trailer Tender cross- 
number equipped truck ers truck truck head Rods 


x eee eee x =x 
x 
3025-3049.... 
4686 
4703, 4704..-. 
4709, 4710... 
4755» 4756.-.- 
4905-4914... 


4918-4940.... 


§200-$216.... 


§220-$222.... 
$223-5226.... 


5345-5404. --- 
$405-5449---- 45 x 
5450-5454. 5 x 

Total 351 350 «84 


Norte: x indicates equipped with roller bearings. 
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aging about 200 miles per day in 1928, but the K-3’s were ap- 
pearing in substantial numbers with an average of 270 miles per 
day, a material improvement. This average daily mileage for 
the K-3’s continued for about a year. Then the J-1's arriving in 
substantial numbers immediately began to make 360 miles per 
day which has been maintained with an improvement in recent 
years. 

It is interesting to note that in 1938 there were a substantial 
number of the latest class J-3’s (Hudson type) and that they al- 
most immediately started making 450 miles a day which has 
been continued since. 

At the bottom of Fig. 1 is shown the total main-line passen- 
ger-locomotive mileage made each year. For instance, in the 
year 1934 it totaled approximately 20,000,000 locomotive-miles, 
a very smal] portion of which was handled by the K-2 locomo- 
tives, a greater portion by the K-3’s, but the largest percentage 
was handled by the class J-1 Hudson type. 

This additional information in the lower part of Fig. 1 is 
given to illustrate the fact that not only did the newer loco- 
motives individually handle more miles, but the newer type of 
locomotive also handled increasing percentages of the total 
business available. 

Sometimes it is asked if in former years the locomotives, pos- 
sibly working on one division, did not, because of being turned 
back, on a regular train, make higher monthly mileage than 
locomotives are making now where they run through on many 
divisions. To answer this question attention is directed to 
Fig. 2 where the records have been surveyed for the last 28 years 
and where it is possible to study four classes of passenger loco- 
motives handling main-line traffic. 

In making this survey the total mileage made by each loco- 
motive during each month was checked, and the figure illus- 
trates the average miles of the ten locomotives in each class 
each year which made the greatest total mileage in any one 
month. For instance, considering the K-2’s, one locomotive 
might make high mileage in June and surveying July we might 
find two other engines which made high mileage, while in De- 
cember we might find two more. These would be considered 
five of the ten engines making the highest mileage in any one 
month during the year. The high utilization may be made by 
one locomotive this month and an entirely different locomotive 
next month. 

It is observed that about the year 1920 the highest monthly 
mileage was under 10,000. At that time a considerable number 
of the new class K-3 locomotives came into service, and the 
average miles of the new class became approximately 14,000. 
Around 1929 the class J-1 locomotives were introduced and im- 
mediately began to make mileage in the 18,000-mile range. 
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Then in 1938 a fourth class, the J-3, or latest group of Hudson- 
type locomotives in through passenger service were obtained in 
a substantial number and began making mileage close to 20,000. 
It is interesting to note that when a new improved class of 
power came into service, it not only started to make a record of 
74 its own but suggested ways to improve the performance of the 
locomotives already in service. The most striking example is 
the third and fourth classes of power. That is, on the appear- 
ance of the fourth class, the mileage of the third class was ma- 
terially increased until both were fairly close together. 
Mileages between classified repairs for all classes and types of 
steam locomotives on the New York Central Lines, East and 
West, increased from 75,573 in 1931 and 80,363 in 1937 to 110,213 
in 1939, largely because high mileage was obtained from the 
Hudson type engines. For 37 locomotives of this type shopped 
for classified repairs in 1937, the average mileage was 221,000. 
Thirty-one engines exceeded 200,000 miles, and one reached a 
maximum of 276,761 miles. 


HOW FULL UTILIZATION IS INSURED 


a To insure full utilization of locomotives certain systems have 
been developed and may be considered under four headings: 


1 A survey at each passenger terminal station to see if 
locomotives can be run through on the same or an- 
other train, either in the same or opposite direction, 

: but leaving as soon as possible after arrival of the first 
train 

— 2 Control figures that will indicate daily for each engine 

J terminal whether there is a surplus of locomotives, 
which should be stored, or whether there is a short- 
age of power 

3 The operation of a locomotive 

4 Provision for necessary coal and water for long high- 
speed runs. 


1—Checking Passenger Stations for Surplus Locomotives 
At each passenger terminal station whether large or small a 


FIG. 3 ACCELERATION RECORDS OF 10-, 12- AND 14-cAR TRAINS 


study is made periodically covering a spread of two weeks and 
all arriving engines and departing trains are charted. As pas- 
senger trains run on a regular schedule, this system is found to 
be practical. Next a schedule is made to use, if possible, the 
arriving locomotive on a departing train regardless of direction. 


2—Checking Engine Houses for Surplus Locomotives 


If there are too many locomotives in service, the extra loco- 
motives can only be at the enginchouses, perhaps all at one 
terminal but more likely at several scattered terminals, so that 
it is essential to make a check of enginehouse conditions. To 
do this, the arrival and departure of each locomotive at an 
enginehouse is charted, and considering the performance of the 
necessary work at the enginehouse, the expected average turn- 
ing time at the house is established. The enginehouse in this 
case can be considered as a store, where profits can be made from 
goods only if there is a high percentage of turnover of the stock 
on the shelves. Stock beyond a certain amount is a dead loss; 
it is a so-called dead stock—not moving—so that above the 
number of locomotives required at the house (this depends on 
the reliability of the locomotives continually arriving), any 
surplus is a loss not only of the approximately $250 per month 
that it costs to maintain a locomotive ready for service, but 
also of the fuel represented by the slower movement through 
the enginehouse (congestion resulting from interference) and 
of the overhead on the investment in more locomotives than are 
necessary. 

The average turning time at each enginehouse, of course, 
varies from day to day during the week. The peak traffic ordi- 
narily occurs between Friday and Sunday. On these days there 
will be a short turning time but the normal figure can readily be 
established. When the layover time is above the established 
fair figure the storing of power is started. 


3—Obtaining Capacity Performance From the Locomotive 


There have been radical changes in locomotives in recent 
years. Counterbalancing has been improved; where an engine 
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used to ride hard when working at capacity, it now rides much 
better. Exhaust tips have been enlarged; where the engine 
used to “‘bark"’ off her exhaust with a loud tone when worked 
at capacity, the exhaust is now softer. Both of these changes 
indicate to the engineman that he is not working his engine as 
hard as he did in previous years. It has become difficult to esti- 
mate the capacity at which a locomotive is being used just by 
listening to the exhaust. When it is necessary to get every 
pound of available tractive force from a locomotive, experience 
has demonstrated that it is necessary to give the engineman 
some indication by which he will know whether he is working 
the engine at the maximum capacity for the varying speed. To 
illustrate, reproductions of actual recording tapes are shown in 
Fig. 3. 

These illustrations were made of 10-, 12-, and 14-car trains, 
and it will be noted from the curves in solid lines that the dis- 
tance before the train attained full speed of 70 miles an hour was 
progressively 81/4, 12, and 17 miles. The increase in distance 
might be expected with increasing weights of trains, yet when 
specific studies were made in the territory it was found that the 
heavier trains could be accelerated to full speed in 6.1; 7.6, and 
8.2 miles. 

While acceleration only has been shown, getting over the 
road in the minimum amount of time is affected also by the rate 
of deceleration, although in general more time is lost accelerat- 
ing than decelerating. Fig. 4 shows the time that can be saved 
by proper braking and accelerating after a slowdown to thirty 
miles an hour. 

It will be noted that decelerating time has been reduced by 
one half and that accelerating time can be reduced by almost the 
same amount with the locomotive worked at maximum ca- 
pacity. Many locomotives will be operated with the minimum 
loss of time where there is a definite indication for the engine- 
man as to how to operate at maximum capacity. 

It may seem that accelerating at maximum capacity is a minor 
item, but with long runs the number of accelerations necessary 
because of stops and slowdowns may, upon analysis, be found 
of such frequency as to make this an important item. On the 
New York Central, daily checks are made of tapes or charts from 
locomotives handling some 700 train divisions. It appears that 
some such definite checks are essential to obtain from a loco- 
motive what has cost thousands of dollars to build into it and 
many more thousands of dollars to keep in good operating con- 
dition. The particular value of these charts is that instead of 
saying to the engineman ‘‘could you have accelerated at an in- 
creased rate?’’ he can be told, ‘If your speed is 70 mph five 
miles out, you can save two minutes on the running time." 
This is more effective than saying, ‘““The train ought to be ac- 
celerated more rapidly.’’ It is estimated that it costs a ton of 
coal to make up a minute by accelerating faster. 

The J-3 has greater horsepower than the J-1 and K-3 locomo- 
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tives and maximum horsepower is produced at higher capacity. 
This permits faster acceleration and shortens the average cut- 
off, as running cutoff can be used for a greater percentage of the 
trip. Acceleration is more rapid at higher speeds and maximum 
running speeds are more easily maintained. The J-3 can haul 
more cars on the same schedule than is possible with the older 
types of locomotives, or it can make better time with the same 
weight of train, and it seems essential that this accelerating 
value is obtained. 

As the efficiency of the locomotive is improved, it seems al- 
most necessary to study the operation of the different locomo- 
tives with a recording tape, thus determining the economical 
cutoff to use under different running conditions. After a train 
has reached full running speed the engineman should be en- 
couraged to shorten the cutoff just as much as is practicable in 
maintaining the schedule. Education in the economical use of 
the improvements which are built into the locomotive is very 
essential. 


4—Supplying Coal and Water for Long High-Speed Runs 


Because of the weight of water required, it is generally im- 
practicable to carry enough water for the long run (Harmon to 
Chicago). However, some roads, such as the New York Cen- 
tral, have track pans, and experience has shown that adequate 
tender capacity is about 16,000 gallons. 

In general, it is easier to supply water than coal, because 
water can, where available, be piped conveniently and arrange- 
ments can frequently be made to take water at regular stops 
where crews are changed by having a supply and a standpipe 
large enough to fill a tender in the three minutes which the 
train should be standing still. Sometimes the lack of the right 
kind of water supply makes this difficult and expensive. 


TABLE 3 AVERAGE PASSENGER LOCOMOTIVE MILEAGE PER 
TON OF COAL DISBURSED 
New York Centrat Main Linge, HarmMon-CuicaGo 
(All classes of passenger locomotives.) 
Average locomotive- 


Year miles per ton of coal 
19.26 
1931.. 18.85 
17.95 
1933. . 18.30 
17-73 
17.43 
1936... 16.26 
1938.... 16.01 
1939--- 15-55 


A study made for the last eleven years, Table 3, of the average 
‘passenger-locomotive miles made per ton of coal indicates the 
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increasing amount of coal required. These figures include both 
the coal used in road operation and the coal used at the termi- 
nals. 

In 1932, when the full fleet of 205 class J-1 locomotives was in 
service, the scheduled time of important trains was sharply re- 
duced, two hours being cut from the schedule of the 20th Cen- 
tury Limited between New York and Chicago, and proportion- 
ate amounts from the time of other main-line trains. In succeed- 
ing years, additional reductions were made until in 1935 the 
schedules of New York-Chicago and New York-St. Louis trains 
were approximately two hours less than prior to 1932, and the 
Century schedule was cut to 16'/2 hours, with corresponding re- 
ductions on intermediate runs. These reductions in the run- 
ning time of heavy trains were made possible because of the 
ample reserve power in the locomotive. 

In 1938, the schedule time of the 20th Century Limited was 
reduced to 16 hours and the schedules of many through main- 
line trains between New York and Chicago were again short- 
ened, the reductions ranging from 30 min to one hour, with pro- 
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FIG. 5 INCREASE IN CAPACITY, BY LOCOMOTIVE CLASS, OF LOCOMO- 
TIVE TENDERS, NEW YORK CENTRAL SYSTEM, 1907-1940 


portionate reductions in schedule time between intermediate 
points. In 1940, still further improvements were made on some 
schedules. 

As a matter of interest, for fifteen system main-line trains, the 
average schedule reduction from 1926 to 1940 was nearly three 
hours, representing an increase in average over-all speed of about 
8 mph, although in that period the maximum permitted speed 
had been increased only from 70 to 80 mph. 

The introduction of the J-3 class with increased power had a 
beneficial effect in reducing train-miles by handling more cars’ 
per train. On the New York Central Lines, East and West, 
while the passenger-car miles had decreased, owing to the de- 
pression, from 295,022,563 in 1930 to 225,832,083 in 1939, or 23 
per cent, the train-miles had decreased 26 per cent, from 31,566,- 
924 to 23,261,971, even though the decrease in passenger busi- 
ness, which accompanied the decrease in all business, has tended 
to reduce the number of cars in a train. Expressed in other 
terms, a saving of more than 900,000 train-miles was realized in 
1939 as compared with 1930 by increasing the car-miles per train- 
mile from 9.35 to 9.71. 

This will explain the reason for the increasing amount of coal 
used by main-line passenger power. Summarizing, this increase 
is the result of heavier trains, faster schedules, air-conditioned 
equipment, and the like, and indicates what should be consid- 
ered in determining ways and means of obtaining longer runs 
between coal stops or cutouts for fuel, for higher utilization. 
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In this connection attention is called to Fig. 5, which shows the 
coal and water capacities of the locomotive tenders under con- 
sideration. To the graph has been added tender proportions of 
the latest facility, a combination passenger and freight locomo- 
tive just recently put in service, the tender of which holds 43 
tons of coal. 

The solid line in Fig. 5 connects the coal and water capacities 
of tenders actually in operation, while the broken line shows 
what the tender capacities would be if the ratio between the 
coal and water capacities of the original class K-2 locomotive 
had been continued in the later classes. It will be observed that 
the tendency is materially to increase the proportionate amount 
of coal carried. This trend in tender design has resulted from 
the installation of sufficient track pans with which to maintain 
service with a tender capacity of about 16,000 gallons. In 
other words, 16,000 gallons is enough for train operation 
between track pans. 

As will be noted from the foregoing tables and charts, be- 
cause of faster trains, increased train weight, and air-condition- 
ing equipment, the fuel consumption for passenger locomotives 
is nearly a ton every 15 miles. Of course, we must realize this 
figure covers the average for the year, whereas, the consump- 
tion is higher in winter and lower in summer. It covers all 
weights of trains, while more emphasis should probably be 
placed on the heavier trains which tend to increase the fuel con- 
sumption per locomotive-mile. It should be remembered also 
that the figure includes terminal as well as road fuel. But asa 
whole, the operation is getting close to 15 road-miles per ton of 
coal for the principal trains, and it will be appreciated that in 
arriving at the final terminal there must be some coal left on the 
tender for emergencies. Considering all these items, it is 
thought that about 75 tons of coal would be required to insure 
through movements with heavy trains under all conditions, 
both winter and summer, from Harmon to Chicago. A loco- 
motive with a tender of this capacity could run from Harmon to 
Chicago without the necessity of stopping for either water or 
coal. The only other items to be handled would be the ac- 
cumulation of ashes, and the disposal of ashes could be arranged 
in various ways. 


SUMMARY 


In summarizing the last eleven years it is found that the possi- 
bility of passenger locomotives’ making high mileage per month 
has been increased 27 per cent. Reliability of certain parts, 
such as engine-truck bearings, has been increased 90 times, the 
coal supply of the locomotive has been increased 2.4 times, and 
plans are being made to provide more than three times the coal 
capacity ef the locomotives used in 1928. 

To obtain greater utilization of passenger locomotives, it is 
necessary not only to increase the number of hours per day the 
locomotive is in service on the road, but also to decrease the out- 
of-service time required either for daily inspection or for recon- 
ditioning. The ultimate goal is to have a minimum number of 
locomotives producing the maximum amount of service. 

The increase in utilization is a direct result of the improve- 
ments in locomotive construction and maintenance insuring the 
necessary reliability in service. It seems only proper to suggest 
some hope for further improvements that are apparently desir- 
able, not only for more efficient operation, but perhaps, of much 
greater importance, for their influence on the continuation of 
railroad passenger business. However, it should be realized 
that the public need for transportation can only be satisfied by 
the railroads if their speed is greater than that of their 
competitors. 

While the utilization of locomotives is improving, there ap- 
pears from the records given in this paper to be a definite indica- 
tion that greater utilization is practical. 
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A Development in the 
MANUFACTURE of ICE 


By B. KUBAUGH 


HENRY VOGT MACHINE COMPANY, LOUISVILLE, KY. 


RIGINALLY, manufactured ice was produced from raw 

water in cakes weighing several tons, called ‘‘plate’’ 

ice, which required cutting into 300- to 400-lb pieces for 
convenience in handling. This ice was clear and hard, quali- 
ties produced by agitation during freezing. 

During the same period, clear hard ice was also produced 
in smal] cans in masses of 300 to 400 lb from distilled water 
which required no agitation. 

Later by means of the can system the two processes were 
combined to produce clear hard ice from raw water in relatively 
small masses. The freezing process, however, was not economi- 
cal from the refrigeration standpoint, and a wastage of about 
6 per cent occurred in freeing the ice from the cans. 

In the can system of ice manufacture, it will be understood 
that as freezing proceeds, the rate of heat flow from the water 
through the constantly increasing thickness of the forming ice 
is greatly retarded, the freezing time varying directly as the 
square of the thickness. In this respect the can system had a 
great advantage over the original plate system, for example, 
where 11-in. can ice required 42 hours for freezing, 11-in. plate 
ice required 168 hours, due to the fact that the latter was fro- 
zen from one side only. 


DETAILS OF TUBE-ICE MACHINE 


In order to overcome the drawbacks and limitations of these 
former systems, a new method of producing hard clear ice 
at once in small] pieces of almost any desired size has been de- 
veloped in the form of a tube-ice machine, which will be de- 
scribed. This machine has been designed to combine all the 
desirable features of the two earlier systems, including a crush- 
ing operation after the ice is formed. 

Referring to Fig. 1 the tube-ice machine consists of a number 
of tubes of any diameter or length set on end vertically and 
enclosed in a shell, much in the manner of the well-known 
vertical tubular open-ended condenser, commonly called the 
““shell-and-tube’’ condenser. Such a vessel is suitably sup- 
ported over an inclined chute, consisting partly of solid metal 
and partly of screen or perforated metal. 

Below the chute is a water tank from which the water to be 
frozen is withdrawn by a pump and delivered to the top of the 
vessel where it is distributed evenly to the several tubes. 
Each tube is provided with a metal distributor, Fig. 2, which 
causes the water passing through its orifice to be projected 
against the inner surface of the tube to which it clings in its 
descent. This circulation of the water provides the agitation 
(actually a washing action) which is required to produce clear 
ice, 

Beneath the vessel and above the chute, is a rotating cut- 
ter, Fig. 4, which not only nicks and breaks the ice as it de- 
scends, but also measures the length of the protruding pieces. 

Beneath the lower tube head (refer to Fig. 3) is situated at a 
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very short distance a shear plate which is attached to the tube 
plate by a ring, thus forming a closed chamber comprising an 
auxiliary thawing chamber through which a very small quan- 
tity of moderately warm water (85 to 90 F) is discharged at 
the desired moment to thaw the bottom tube head. This 
shear plate also relieves the tube head of any shock due to the 
cutting operation; the cutter lies just beneath the shear plate. 
The tubes protrude only a short distance below the tube head 
and are extended to and through the shear plate by means of 
copper ferrules, thus forming the thawing chamber referred to. 
The vessel itself is filled with the refrigerant (usually am- 
monia) to the required height, determined by a float-controlled 
liquid feed valve situated at the proper level. Near the top 
of the vessel is situated a horizontal transfer drum into which 
the refrigerant from the freezer is periodically discharged and 
from which it is expelled and returned to the freezer. An 
accumulator or liquid trap is attached to the transfer drum. 


FREEZING OPERATIONS 


At the beginning of the freezing operation a timing mecha- 
nism which controls all of the functions is started. On 
single-vessel installations, the timer also controls the water 
pump, starting and stopping it periodically. On multiple- 
vessel installations the water pump runs continuously and the 
timer merely controls the admission of the water alternately 
to the two or more vessels comprising the unit. With the 
water in circulation, the timer opens the suction valve and the 
liquid feed, and the freezing process proceeds for a period pre- 
determined for the suction or evaporating pressure employed, 
and for the thickness or kind of ice desired. 

At the termination of the freezing period the timer shuts off 
the suction gas, the liquid feed, and the water flow, then ad- 
mits high-pressure evacuating gas from the condenser, which 
displaces or removes the liquid refrigerant from the freezer 
into the transfer drum, and at the same time thaws the ice 
from the tubes. A few seconds after the beginning of the evacu- 
ation, the timer starts the rotating cutter, and admits warm 
water to the thawing chamber. Simultaneously with the re- 
moval of the liquid, the ice in the tubes drops by gravity onto 
the rotating cutter and is delivered to the chute in pieces of 
the desired size. 

All of the events described take place in a matter of seconds; 
the entire operation from the moment when the suction valve 
is closed to the moment when the last piece of ice has dropped 
onto the chute occupies hardly more than two minutes re- 
gardless of the size of the freezing vessel. A slightly longer 
period, however, is allotted to cover any irregularities. 

The water which is circulated and which drops from the 
tubes returns to the pumping tank through the perforated por- 
tion of the chute. The ice, discharged, passes over the per- 
forated portion to other points of delivery, such as a chute (to 
a storage room below) or to a horizontal conveyer or an 
elevating conveyer. 

The thickness of the ice from a very thin shell to a solid 
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EVAPORATING GAS OUTLET 
AND EVACUATING GAS WATER 
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FIG. 1 AUTOMATIC TUBE-ICE MACHINE 
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FIG. 2 DISTRIBUTOR PROVIDED WITH EACH TUBE FIG. 4 DETAILS OF ROTATING CUTTER 


cylinder is controlled by the length of the freezing period shell (crushed) ice at low evaporating pressure (around 15 Ib 
which in turn is regulated by a simple speed control on the gage) to about 37 minutes for solid ice at high evaporating 
small timer motor. pressure (around 30 Ib). 

The freezing period varies from as little as 10 minutes for Where crushed ice is desired the ice cylinders are relatively 
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thin (about 1/, in.), and short, so that the 
cutter, which for such a purpose has a rather 
blunt edge, breaks them up into small pieces. 

The question will be asked, no doubt: 
‘What effect has the freezing of the solid ice 
on the tubes?’’ The answer is that there is 


no discernible effect. The tubes are not ex- 
panded by the freezing action because the 
water is not confined inany manner. Analo- 
gous to this is the freezing of ice in the 


conventional can which produces no distor- 
tion of the can. The solid ice produced as 
a standard is a cylinder approximately 1%/, 
in. diam and 2'/, in. long. Other lengths 


may be furnished by merely fixing the meas- 
uring plate of the cutter at the required dis- 
tance. In fact, an adjustable cutter is availa- 
ble, whereby the length can be altered from 


time to time, requiring only a few minutes 
for the purpose. 


DETERMINING THE FREEZING CAPACITY ' 


The number of freezing vessels required in 
any given case is determined by the capacity 
desired, the maximum diameter of freezer ad- 
visable, the evaporating pressure, and the 
kind of ice (solid or crushed) preferred; also, 
by the maximum number of vessels deemed 
desirable. All capacities up to that of the 


largest single freezer require, obviously, only td 


one vessel. As indicating the flexibility of 
the tube-ice system, single freezer units cover 


capacities from a fraction of 1 ton to 29 tons 

in ‘‘solid ice’’ and to 40 tons in crushed ice. 
When the required quantity of ice exceeds 

the capacity of a single maximum-diameter 
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freezer, then the number and diameter of 
freezers is determined from the freezing 
period selected and the harvesting or cutting 
period. Such consideration leads to the 
adoption, for large capacities, say of 150 to 
200 tons of the system wherein evacuation takes place from 
shell to shell rather than from shell to transfer drum, which 
has structural and cost advantages unnecessary to enlarge upon 
in this paper. 

The timing mechanism consists of several cams of: plastic 
material mounted on a horizontal shaft driven by a very small 
motor. Each cam controls a small electrical switch which 
opens or closes a circuit to operate a magnet-controlled valve, 
one for each function of the system, viz., liquid feeding, freez- 
ing, evacuating (and thawing), and final thawing. Cutting 
and water circulation are also so controlled through proper 
devices. 
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FIG. 6 AUTOMATIC TUBE-ICE MACHINE, SHOWING SHELL-TO-TRANSFER-DRUM 


EVACUATING SYSTEM 


The motor on the timer is so connected that it may be acceler- 
ated or reduced in speed to control the freezing period only; 
all other functions proceed at a previously fixed speed. Each 
function is indicated by a small colored light on the control 
panel, making observation extremely easy. The control panel 
also mounts a pressure gage and magnetic starters for the cutter 
motor and water pump, as well as small selector switches 
dubbed into the timer circuits, by means of which any function 
may be operated manually at will, if desired or necessary. 
Magnetic starters for other purposes, such as the conveyers 
previously described, may also be mounted and operated simul- 
taneously with the cutting operation. 

Fig. 8 illustrates a complete freezing unit in section showing 
the operations described. 

Fig. 5 illustrates several ice cylinders, both solid and hollow. 
There is no fixed length for the ‘‘solid ice,’’ which can be made 
to suit any peculiar conditions or preferences. The hollow 
cylinder is the form best suited to the production of crushed 
ice. 


REFRIGERATION AND POWER REQUIREMENTS 


Regarding refrigeration and power required to produce 1 ton 
of tube ice, it is evident that the weight of metal, heated and 
subsequently cooled in the evacuating and thawing operations, 
is quite large in proportion to the ice made, but it should be 
understood that such heating constitutes merely a transfer of 
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FIG. 7 AUTOMATIC TUBE-ICE MACHINE, SHOWING SHELL- 
TO-SHELL EVACUATING SYSTEM 
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heat from one part of the system to another. This also pro- 
duces changes in temperature and state of the (ammonia) gas 
used for evacuating and thawing, as well as changes in tempera- 
ture only of the small quantity of water used for thawing, 
whereby some of the evacuating gas is condensed and the thaw- 
ing water enters the system at a temperature lower than that 
of the water from the original source. 

Consideration of these factors shows that the refrigerating 
capacity is lower than that required in the conventional can 
plant, where 6 per cent of the ice frozen is washed 
away to the sewer, about 25 per cent lost in sawing 
(cubes), and where the heat of compression of the 
low-pressure air used for agitation must be absorbed 
by the refrigerating machine. 

In the tube-ice system, which incidentally is en- 
tirely automatic involving only occasional super- 
vision, nothing leaves the apparatus but the ice to be 
used. All small particles which chip off in the cut- 
ting process return to the pumping tank, contribut- 
ing refrigerating effect to the circulating water. 

The tube-ice machine may be attached to an exist- 
ing refrigerating plant or it may be installed inde- 
pendently with its own “‘high side,’’ compressor, 
condenser, receiver, etc. 

The space occupied may prove interesting. A 10- 

ton single-vessel freezing unit occupies a space ap- 
proximately 6 X 7 ft; a 40-ton single-vessel unit, 
8 X 9 ft; a 65-ton two-vessel unit, 8 X 12 ft; a 
200-ton five-vessel unit, 9 X 30 fe or 18 X 20 fe. 
Figs. 6 and 7 illustrate some of the arrangements of 
multiple-vessel units. 


USES FOR TUBE ICE 


Tube ice has many uses and the apparatus may serve 
the dual purpose of cooling water only during a part 
of the day and freezing ice during the remainder by 
merely setting the suction valve to produce the required 
evaporating temperature for either purpose, or arrang- 
ing two valves in parallel lines, each set for its respec- 
tive pressure with proper stop valves for bringing each 
into service. This feature is especially desirable in 
dairies for providing cold water for processing the 
milk, cream, butter, etc., during the working day, and 
providing the solid ice during the remaining period 
for local delivery of the same items. 

“Solid’* ice is also adapted to car icing, and to 
chemical processes which require temperature con- 
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trol, combined with a minimum dilution. It may also be used 
successfully in household refrigerators of the type dependent 
upon icing, by providing suitable means (open- or woven- 
wire containers and the like) for proper handling. Crushed 
ice is suitable for the shipment of vegetables, fish, etc., by 
placing it in direct contact with such products. Crushed and 
solid ice are suitable also for direct immersion in beverages; 
the solid form, being novel in this respect, should attract 
attention. 


FIG. 8 SECTION THROUGH COMPLETE 
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Progress in RAILWAY MECHANICAL 
ENGINEERING, 1940-1941 


GENERAL CONSIDERATIONS 


N OFFERING this ‘Progress Report,’’ the Survey Com- 
l mittee wishes to call attention to the fact that of necessity 
it is not a ‘‘calendar-year’’ or even a meeting-to-meeting 
report, but rather represents the period from about September 
first to September first; even this is only possible owing to the 
leniency of the Program Committee in giving a few weeks of 
grace past the normal submission date. 


EQUIPMENT DEMAND CREATED BY NATIONAL DEFENSE PROGRAM 


It is rather difficult to find terminology in which any sort of 
succinct characterization of this arbitrarily chosen 12-month 
period may be expressed. A great acceleration in orders and 
construction has resulted from the increasing tempo of the Na- 
tional Defense movement. The period of large production of 
railway equipment does not necessarily correspond to the period 
of engineering progress, however; it is well known that some 
of the greatest advances in our art have come during the dol- 
drums as far as volume of construction was concerned. The 
present condition of large orders and high-pressure construc- 
tion has been accompanied by some very significant improve- 
ments. Some of these relate directly to the general business 
condition, while some would more naturally characterize times 
of ‘‘slow’’ business, and actually grow out of studies conducted 
at leisure during the late unlamented depression. 

Certainly the outstanding general trend in railway operation 
is that most appropriate to the National Defense Program 
gradually getting into full stride—the move toward increasing 
the efficiency and capacity of freight service. This move has 
already been noted in these progress reports. 

Some important phases of this process may be mentioned as 
of most direct concern to the mechanical engineer: Suitable 
freight cars, primarily boxcars, are needed for high-speed 
service and high mileages, a considerable number of which are 
already being actually handled regularly in passenger trains. 
Improved trucks and draft gear are especially demanded, and 
reduced tare weight has become of greater importance than 
ever. In one lot of cars, which are making record mileage at 
high speed, roller bearings are contributing to the simplifica- 
tion of the maintenance problem. From the locomotive stand- 
point, improved counterbalancing, high-capacity tenders to 
reduce service stops, and the assignment of high-driver loco- 
motives (even 80-in. wheels) to freight service, are the factors 
which are extending ‘‘next morning delivery’’ and “‘hot-shot 
service.’ The engineering department is contributing im- 
proved track maintenance and centralized train control through 
congested areas as a means of reducing dispatching delays. 


EQUIPMENT AND PERFORMANCE STATISTICS 


Certain facts from the Annual Statistical Review of the 
Railway Age bear closely on the subject of this report: The total 
number of cars on line fell off from 2,238,000 in 1928, to 1,610,- 
000 in 1939, and this figure was maintained in 1940. The total 
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number of active cars reached its minimum, in 1934, of 1,294,000 
and has steadily increased since that time, the 1940 figure being 
1,404,000. Fifty thousand new cars were placed in service 
during 1940, and an equal number were retired. The total 
number of locomotives in service at the end of 1940 was 40,355, 
of which 27,461 or 68.5 per cent were installed previous to 1920, 
and have thus “come of age.’’ This ‘of group accounted 
for 57 per cent five years ago. Increasing intensity of utiliza- 
tion is reflected by a constant increase in the ratio of ‘‘gross 
ton-miles per train-mile,’’ which has increased from 1584 in 
1923 to 2120 in 1940, and in ‘‘locomotive miles per active loco- 
motive,’’ which rose from 2600 to 3224 in the period from 
1923 to 1940. Average train speed has increased more than 50 
per cent during the period. As many as 8985 locomotives were 
‘‘stored serviceable’ in 1933, and 1493 in 1940. Estimates of 
maximum traffic for 1941 indicate that the margin of available 
locomotive power has become too narrow for safety, or in the 
neighborhood of 4 per cent. The number of internal-combus- 
tion locomotives has continued to increase; at the end of 1940, 
there were 1023 switching and transfer engines and 159 road 
locomotives in service or on order. 

Performance records, during the year 1941, follow (figures 
are for the first 10 months) and attention is called to new 
records: 


Freight-train speed, 16.7 mph (equals record) 
Gross ton-miles per train-hour, 33,856 (record) 
Freight fuel per thousand gross ton-miles 111 (record) 


Costs of coal and fuel oil (less freight) remained substantially 
stationary. Representative equipment costs are to be found in 


Table 1. 
TABLE 1 REPRESENTATIVE EQUIPMENT COSTS 


Steam locomotives (based on weight of locomotive only, in working 
order): 


31¢ per lb 

31¢ per lb 

Diesel-electric, z000-hp passenger............. 57¢ per lb, $88 per hp 

Diesel-electric, 660-hp switcher............... 31¢ per lb, $95 per hp 
Freight cars: 

yo-ton covered $3603 to $3770 

4o-ton box, $2455 


5o-ton box, stecl-sheathed.................... $2876 to $3939 


Passenger-train cars: 


bunch dimer, $8 $87,000 
So-fe chair obs, Go sats... $84,000 
84-ft obs-parlor diner, 41 seats............... $95,000 
$70,000 


ORDERS FOR EQUIPMENT 


During the year 1940, a total of 65,817 freight cars were 
ordered in this country and Canada, as compared with 121,220 
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FIG. 1 PENNSYLVANIA RAILROAD K-4 PACIFIC WITH FRANKLIN STEAM DISTRIBUTION 


ordered in 1929. Locomotive orders during the year 1940 
totaled 697, as compared with 1306 in 1929. Of the 1940 
orders, 222 were steam, 462 Diesel-electric, and 13 electric loco- 
motives, making an 86 per cent greater total than during the 
previous year. Among the steam-locomotive orders (December, 
1940) was one for 15 of the new 4-8-8-4 wheel arrangement, 
with four simple cylinders, and one of 2 engines of the 4-4-4-4 
type, only previously used in the B.&O. experimental all 4- 
cylinder nonarticulated type. 

A third new type is represented by 10 locomotives of the 
2-6-6-6 arrangement. Other types ordered include: 


4-6-6-4-38 2-8-2-6 
2-8-8-4-8 2-8-4-7 
4-8-2-60 2-10-4-5 
4-8-4-36 


Six railroads ordered Diesel-electric road freight engines. 
The increasing application of light Diesel-electric locomotives 


TABLE 2 EQUIPMENT ORDERS BY MONTHS, SEPTEMBER, 
1940, TO AUGUST, 1941 


Locomotives 
Diesel-electric 
Switch-  Elec- Steam Freight 
Month, Road ing tric No. Type cars 
1940 
September 40 2 4-8-2 9470 
10 2-6-6-6 
October 23 7 2-8-4 11786 
November 13 I 0-6-0 9026 
2 o-8-o 
13 
6 4-6-6-4 
December aa 63 ‘i 15 4-8-8-4 7319 
1941 
January oe 49 5 20 4-6-6-4 14118 
February 3 75 5 4 2-8-2 
8 4-6-4 
25 48-4 
7 witching 5645 
March 9 53 I 40 4°8-8-2 7685 
10 4-8-4 
6 2-8-8-2 
8 59 I 0-8-0 16091 
ay 8 63 a 20 4-6-6-4 19221 
I 4-8-2 
June 12 78 15 15 4-8-2 29299 
15 2-8-4 
10 
15 2-8-8-0 
July 7 92 ee 23 4-6-6-4 10889 
24 2-8-4 
21 4-8-4 
10 2-8-8-2 
1 Switching 
August 23 gI (a) 14 2-8-4 4679 
16 2-8-8-2 
6 4-8-4 


* Two steam-turbine locomotives ordered. 


FIG. 2 K-4 WITH POPPET VALVES: VALVE-GEAR ROCKERSHAFT AND 
CROSSHEAD CONNECTION 
(End of cam bed seen in opening in cylinder jacket.) 


of about 90,000 lb weight and 300 to 400 hp is very noticeable. 

United States and Canadian passenger-car orders were 349, 
or 11 per cent below last year. Only about 10 of these cars were 
what might be called standard-weight equipment, running up 
to about 170,000 lb for a diner-lounge car; the remainder were 
for special-named trains—either their initial equipment, or 
general refurnishing of trains already in service. 

Equipment orders for the period of September, 1940, to 
August, 1941, are summarized in Table 2. 


A.A.R. MECHANICAL DIVISION MEETING 


Of the reports presented at the annual meeting of the Me- 
chanical Division of the Association of American Railways, 
those of the committees on car construction and the develop- 
ment and use of oil-electric locomotives are of outstanding 
interest. The Car Design Committee reports that, in coopera- 
tion with the American Railway Car Institute, progress is 
being made on the design of standard lightweight steel-sheathed 
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boxcars and on lightweight 50-ton and 70-ton hopper cars. 
Arrangements have also been made with the same group to 
prepare designs for a standard steel-sheathed boxcar and an 
automobile car of 50 tons’ nominal capacity, with carbon-steel 
riveted construction. The inside dimensions are to be 50 ft 
6 in. X 10 ft 6 in. The automobile cars will have staggered 
side doors with a 15-ft clear opening. 

A tabulation was presented of 55,500 house-and-hopper-type 
cars recently built, showing that substantially 90 per cent of 
these were either entirely of A.A.R. design or corresponded to 
the principal elements thereof, differing only as specific condi- 
tions required; less than 1 per cent definitely did not correspond 
to A.A.R. standards. 

The committee has under consideration a new type of tubular 
car axle. Approval has been withheld pending fatigue tests on 
full-sized specimens. As a result of the tests conducted, it was 
demonstrated that the tubular axle with reduced weight pro- 
vided materially greater fatigue strength and increased loading 
capacity. The design presented was recommended by the com- 
mittee for letter-ballot approval for all interchange purposes, 
with the reservation that this approval did not cover the tubu- 
lar axle in general but merely elements of the design. 

The Oil-Electric Locomotive Committee reported that 1111 
units have been installed since 1925, one third of these having 
been put into service in 1940. These were classified by horse- 
power as follows: 


Horsepower No. 
93 


During 1940, the number of oil-electric locomotives in switch- 
ing service increased from 676 to 973, representing a decrease 
from 90.5 to 87.5 per cent of the total number of units in service; 
units in road freight service increased from 4 to 20 and in 
passenger service from 69 to 118. A report of repair costs per 
mile, eliminating those units which were held out for general 
repairs during the test period, indicated averages rising pro- 
gressively from about seven cents per mile for 600-hp road 
engines to twenty cents per mile for 4000-hp engines. 
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The test of a boiler with welded longitudinal seams has been 
in progress since September, 1937. The annual inspection for 
its third year of service was made in June, 1940, and all condi- 
tions were satisfactory. No leak or simmer from these seams 
has ever developed. A report of the 1941 inspection was not 
available at the time of the meeting of the Mechanical Division. 

New checking formulas for rods were proposed to take the 
place of those of 1914. 


A.S.M.E. (RAILROAD DIVISION) JUNE MEETING 


At the Kansas City Meeting of The American Society of 
Mechanical Engineers, on June 17, 1941, one of the extremely 
valuable papers presented (that of Mr. Pond of the Norfolk & 
Western) made a comparison between the performance char- 
acteristics of old and new motive power. Some of the many 
significant figures adduced are the handling of 10 per cent more 
freight ton-miles with 47 per cent less locomotives (which 
figure exactly corresponds to the increased average tractive 
force of the locomotives in use, and to the gross ton-miles per 
train-hour); a decrease of 39 per cent in the coal consump- 
tion per gross ton-mile; a decrease of 32 per cent in the re- 
pair cost per million tractive force-pound-miles, to a figure 
of 45 cents per engine-mile for the average locomotive in use. 


AMERICAN STEAM LOCOMOTIVES 


Table 3 gives the principal dimensions of a number of loco- 
motives built or modernized for domestic service. 

Item 1 represents the well-known K-4 class of the Pennsyl- 
vania Railroad. The disclosure of the results of laboratory and 
road tests of this locomotive, equipped with the Franklin 
Coscillating-cam poppet-valve) system of steam distribution, is 
an outstanding event of the current year. In road tests, the 
locomotive, which has two 27-in. X 28-in. cylinders, 205 psi 
working pressure, and 80-in. drivers, developed a maximum 
horsepower of 2980 at 60-65 mph. Compared with the results 
of the A.A.R. passenger-train tests, previously reported in this 
series of papers, the gain in drawbar horsepower was 24 per 
cent at 60 mph, 33 per cent at 70 mph, and 44 per cent at 80 
mph. With a 1000-ton train on level track, the poppet-valve 
engine attained 88 mph, and the original engine 78.5mph. In 
general, the road tests showed the capability of the poppet- 
valve locomotive to meet the fastest schedules on the fast Fort 


FIG. 4 AKRON, CANTON, AND YOUNGSTOWN 2-8-2 
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TABLE 3 DOMESTIC STEAM LOCOMOTIVES 


Tender 
—Cylinders— Boiler —~ Weights (1000's), Ib —capacity— 

eX eS #2 82 $8 85 3 F&F Be 8 

S « Z Ag Of 6 F BS B 

I K4S_ Penn Ry., Lima 2 27X28 80 205 3686 1277. 70 2088 330.8 176 44400 
4-6-2 

2 4-8-2 N.Y.C A.L.Co 2 25%2X 30 69 255 4657 2080 75.3 262 388.5 302.2 60100 43.5 15500 
3 4-6-2 Erie B.L.W. 2 27X28 79 210 «63718 «1315 3970.8 205 331 314 46100 24 16500 
4 2-8-4 W.&L.E. A.L.Co. 2 25X34 69 245 4718 1924 90.3 265 415 289 64100 22 22000 
5 2-8-2 A.C.&Y. Lima 2 26X30 64 200 3507 972 66.7 227.5 319.7 176.7 §3800 16 12400 
6 4-6-2 Alaska B.L.W 2 22X28 72 «200 2660 846 625 156 250 160 36500 14 10000 
7 2-8-8-4 D.M.&N. B.L.W 4 28 X 32-63 240 6782 2770 125 560 = 695 437. 140000 26 25000 
8 4-6-6-4 W.M. B.L.W 4 22X32 69 250 §770 1735 119 402 °& 601 338 95500 30 22000 
9 2-8-2 D.T.&I Lima 2 23 X30 63 260 4009 1815 67 248.5 369.5 194.2 §§600 18 143000 
10 4-8-4 B.&M B.L.W. 2 28 X31 73 240 4511 1887 79 415 320 67000 21 23000 


Wayne-Chicago Division with trains of 13 cars. On the test 
plant, the locomotive developed a maximum indicated horse- 
power of 4267 at 75 mph and 4100 at 100 mph. With a steam 
consumption of 70,000 Ib, the engine used about one seventh 
less steam per indicated horsepower at moderate speeds, and 
the improvement in economy increased to more than 30 per cent 
at 100 mph. 

While most of this improvement was attributable to the 
valve gear, it should also be noted that, as tested in the labora- 
tory, the locomotive was provided with an improved super- 
heater arrangement and increased steam-passage areas, so that 


the minimum area between boiler and cylinder is 70.9 sq in. 
instead of the former 45.5sq in. The figure for the highest net 
evaporation was 77,000 lb at 100 mph. The minimum steam 
rate for the poppet-valve engine was 15 lb per ihp, secured at 
360 rpm. At 423 rpm (100 mph), the steam rate ranged from 
17.1 to 18.6 lb per hp, with a range of 22 to 35 per cent virtual 
cutoff. The machine efficiency varied from 85 to 95.6 per cent, 
the maximum being obtained at 56.8 mph aad 49 per cent vir- 
tual cutoff. The locomotive is illustrated in Figs. 1 and 2, and 
the principal dimensions appear as item 1 of Table 3. 

Item 3 of Table 3 represents a class of 4-6-2 passenger engines, 


FIG. 7 4-6-6-4 FOR WESTERN MARYLAND 


ee FIG. § 4-6-2 FOR ALASKA RAILROAD 
es FIG. 6 2-8-8-4 FOR DULUTH, MISSABE & IRON RANGE 
Sa 
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FIG.9 2-8-4 FOR DETROIT, TOLEDO & IRONTON 


originally built by the Baldwin Works in 1923, which have 
recently been through the company shops for rebuilding. The 
original dimensions and ratios have been retained, but the 
following notable improvements have been incorporated: 
Cast-steel engine beds, replacing the original frames; multiple 
guide suspended from the guide bearers only (not connected to 
the back cylinder heads); and boosters with 12,000 lb tractive 
force. These engines are assigned to 739-mile runs from Jersey 
City to Marion, Ohio. 

Item 2 of Table 3 represents the new group of 4-8-2 locomo- 
tives for the New York Central. The design of these loco- 
motives, shown in Fig. 3, and designated as class L-3, resulted 
from the conversion of two locomotives of the L-2 class into 
passenger engines by increasing the boiler pressure, lightweight 
reciprocating parts, dynamic balancing, complete or partial 
installation of roller journal bearings, and other devices render- 
ing them suitable for service at higher speeds. Road tests of 
one of these locomotives proved it capable of operation at 
speeds up to 87 mph (423 rpm) with no effects on the track more 
serious than those imposed by the 4-6-4 engines with 79-in. 


drivers. Following the changes made, the L-3 class was pur- 
chased, the wheel arrangement and diameters of the previous 
engines being retained, which has resulted in locomotives 
embodying the general characteristics of fast-freight power 
but which are suitably equipped and fully capable of being put 
into passenger service in case regularly assigned engines are 
inadequate in number or power for emergency requirements. 
The redesigned L-3’s weigh about 15,000 lb more than the L-2 
class. These engines are fitted with the longest tenders which 
can be turned on a 100-ft table, permitting the record coal ca- 
pacity of 43 tons. 

Item 4 of Table 3 is an identical reorder of a type first built 
in 1937. Item 5 is a moderate-weight Lima-built 2-8-2. The 
general similarity which it bears to the ‘“‘heavy Mikado”’ of 
the U.S.R.A., Fig. 4, should be noted. 

Item 6 is a Pacific for the Alaska Railway, the first locomotive 
ordered for this line in several years, Fig. 5. The engine is 
equipped with a stoker, vestibuled cab, and snow flangers. 
A weight of 52,000 lb per driving axle indicates improved 
standards of track maintenance. 


TABLE 4 FOREIGN STEAM LOCOMOTIVES 


——Cylinders 


4-6-2 German State Ry. 


p Item No. 


4-8-2- Bengal- 
2-8-4 Nagpur Peacock 
Garratt 
4-10-2 Sorocabana (Brazil) A.L.Co. 
4-6-2 N.W. (CInd.) Vulcan 


4-4-2 G.L.P. (India) N.B.&Ry. 
4-8-4 Victoria Govt. Ry. 


2-6-2 L.&N.E. : 15 X 26 
4-6-2 Sou(GB) 18 X 24 
i 221/. X 26 
2-8-0 Victoria Govt. 20 X 26 
201/2 X 26 


17'/2 X22 X 24 

181/2 X 26 
4-8-2 M.Z.&A. (Spain) T.&M. 22 X 28 
20'/2 K 26 
X 28 


Weights Tender 


- Boiler ~ —(1000's), —capacity— 


Water heating 
surface, sq ft 
Superheating 
face, sq ft 
, sq ft 
ated tractive 


surf: 
Total engine 


Diam of 

drivers, in. 
pressure, psi 
On drivers 
Coal, tons 


© Grate area 


an 
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3 ° & 
4200 
6670 
54 1447 281 175 5100 a 
56 3453 661 210 eee 
4 
6 48 3346 851 235 187 250 110 44600 11 4500 é 
7 67 1762 442 210 104 189 138 25500 II 5300 i 
8 69 2215 1249 295 159 256 168 49100 II 10000 : 
9 78 1599 382 180 84 161 102 21433 2.2 1600 3 
10 66 3980 800 220 214 329 255 §§000—Clis‘s wea 
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FIG. 10 2-6-2 FOR LONDON & NORTHEASTERN 


FIG. 11 sOUTHERN RAILWAY (BRITISH) 4-6-2 “‘MERCHANT NAVY" 


FIG. 13 GARRATT TYPE FOR BENGAL-NAGPUR 


Item 7 is a Baldwin simple articulated type for the Duluth Item 8 is another representative of a popular class, the 
Missabe and Iron Range, which has dimensions and weights ap- _4-6-6-4 articulated, for the Western Maryland, Fig. 7. 
proaching the maximum recorded. This engine, Fig. 6, has a Item 10, Fig. 8, is a reorder of high-wheel freight engines, 


ase ay tender fitted with the recent General Steel Castings tender bed, this group also having the General Steel Castings tender-bed 
Sea having one swiveling truck and five pairs of fixed pedestals. casting. 


4 
FIG. 42 4-6-2 FOR GERMAN STATE RAILWAYS 
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FIG. 14 


VICTORIAN RAILWAY 2-8-0 


FIG. 15 


SOROCABANA 4-10-2 


FIG. 16 


FOREIGN STEAM LOCOMOTIVES 


Table 4 gives principal data for a group of foreign steam 
locomotives with some item of unusual interest connected with 
each. The L.&N.E. Railway has a well-standardized class of 
heavy 2-6-2's (Lord President class) giving notable results 
but unable to move over a considerable mileage of branch-line 
railway acquired in the ‘‘railway grouping’’ of five years ago. 
To meet the need for modern power of weight light enough to 
cover the greater part of the mileage, a lighter 2-6-2 is being 
built (Fig. 10, and item 1 of Table 4). The three-cylinder type 
persists in England; also note item 2; new passenger Pacifics 


INDIAN RAILWAYS BOARD INTERMEDIATE 4-6-2 


for the Southern, characterized by ‘‘air-smoothing’’ (Fig. 11) 
in British terminology, and driving wheels of a form familiar to 
us but new in England. The castings are obviously designed 
to look as much like the spoked driving center as possible. 
Item 3, illustrated in Fig. 12, is the 15,000th locomotive built 
by the Borsig Locomotive Works of Berlin and placed on the 
State Railways with appropriate commemorative ceremony. 
The photograph would scarcely be informative to the most ex- 
pert locomotive fan, but adequate data came through the 
British press. 

Item 5 calls attention to the continued adherence of the 


>. 
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British colonial railways to the Garratt type locomotive. 
The locomotive illustrated in Fig. 13 represents an order of 
four placed in service on an Indian railway (66-in. gage) with a 
maximum axle load of 17 long tons (38,000 Ib). These engines 
haul loads of 2000 tons up 1 per cent grades and around 10-deg 
uncompensated curves. They are about equivalent to an Ameri- 
can design booster-Mikado engine with 28 X 30-in. cylinders. 

The Victorian (Australia) 2-8-0, item 4 and Fig. 14, repre- 
sents a class of locomotives having an interesting history. The 
first of these was built in 1925, for light freight service. How- 
ever, a general program of rehabilitating Australian motive 
power, initiated in 1927, resulted in the conversion of these 
locomotives to Mikados, special consideration being given, in 
making the change, to the early likelihood of altering the gage 
from 66 to 56'/2 in. After repeated orders over a period of 
years for additional 2-8-2's, the current year's order saw the re- 
version to the original 2-8-0 design, because of its suitability 
for light trains. The two types have a maximum number of 
parts in common. 

Item 10 is another Victorian Railways shop-built locomotive 
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of new design primarily intended to take the crack train of the 
Commonwealth weighing 550 long tons up a 2.1 per cent 
grade at 20 mph. This is the largest locomotive in Australia, 
and examination of its proportions shows that it would be 
quite at home in Table 3. Sufficient tractive force within 
severe clearance limits could only be obtained by the use of the 
three-cylinder arrangement. 

Operators of the narrow-gage railways of South America 
definitely prefer a nonarticulated engine, and item 6 (Fig. 15) is 
representative of a number of 4-10-2 and 2-10-4 engines built 
for export in recent years. Item 7 (Fig. 16) is a passenger 
Pacific of intermediate weight built by Vulcan Foundry for 
service in India. There are one lighter and two heavier classes 
in service. This is one of the standard types designed by the 
engineers of the Indian Railway Board. Item 8 is a 4-8-2 
passenger engine built in Barcelona for service on the Madrid, 
Zargosa and Alicante Railway, Fig. 17. Item 9 (Fig. 18) is 
another Indian engine, a 4-4-2 originally built in 1905-1908 
for the Great Indian Peninsula Railway. In 1925-1928, 
the engine was reboilered, the new boiler having super- 


FIG. 19 ATCHISON, TOPEKA & SANTA FE 5400-HP DIESEL-ELECTRIC FREIGHT LOCOMOTIVE 


q 
~ 
Res. FIG. 17 MADRID, ZARGOSA & ALICANTE 4-8 2 
re; FIG. 18 REBUILT 4-4-2 NORTH-WESTERN RAILWAY OF INDIA 


FIG. 20 


heaters; at the same time, 
the cylinders were increased 
in diameter and fitted with 
outside piston valves, the 
original Stevenson valve mo- 
tions being retained. On the 
second rebuilding, which be- 
gan in 1937, the engines 
were equipped with new 
frames (plates), through 
equalization, outside roller- 
bearing trailer journals, trail- 
ing wheels moved back 1 ft 
to improve weight distribu- 
tion and hopper-type ash- 
pans. 


GENERAL ELECTRIC 1000-HP DIESEL-ELECTRIC FOR PANAMA 
RAILROAD 


AMERICAN LOCOMOTIVE COMPANY 1000-HP DIESEL-ELECTRIC ROAD SWITCHER 


two 200-gpm water pumps, 
and forced-air circulation 
through clutches. Dynamic 
braking is provided by re- 
connecting so that the trac- 
tion motors may be run as 
generators; the power thus 
generated being dissipated 
in air-cooled stainless-steel 
grids in the roof. Dynamic 
braking produces a retard- 
ing force of 80,000 Ib at 22 
mph, and 54,000 Ib at 33 
mph, requiring the dissipa- 
tion, in each case, of about 
4700 hp. 


FIG. 22 GULF, MOBILE & OHIO 1000-HP DIESEL-ELECTRIC PASSENGER LOCOMOTIVE 


OIL-ELECTRIC LOCOMOTIVES AND TRAINS 


The installation and a transcontinental test run of the first 
railway-owned Diesel-electric freight locomotive stands out as 
one of the year’s notable events. The locomotive, which was 
designed and built by the Electro-Motive Corporation, is 
shown in Fig. 19. It is a four-section unit, each section being 
carried on two four-wheel trucks, the outer axles on each truck 
being driving axles. There are therefore 16 driving axles, carry- 
ing a total weight of 923,000 Ib. Each section carries a 1350- 
hp engine. The wheels are 40 in. in diameter. The locomotive 
proved capable of developing its full rated tractive force 
of 220,000 Ib, as was demonstrated by the dynamometer 
readings. 

The main engines are two-cycle type with sixteen cylinders. 
Each engine is direct-connected to a 600-v direct-current gener- 
ator and a two-stage three-cylinder air compressor. A supple- 
mental low-voltage generator is belt-driven from the main 
generators. Each main generator feeds four traction motors, 
two in each truck assembly. The cooling system consists of 


In the road test, the locomotive was on the road 72.5 hr, 
actually running 54.6 hr at an average speed of 24.3 mph, 
hauling trains ranging from 49 to 68 cars for a total production 
of 5171 thousand gross ton-miles. The total fuel consumption 
was 10,830 gal of oil, for 198,858 million foot-pounds of work 
at the drawbar, which is 2.09 gal per thousand gross ton-miles, 
or 0.0542 gal per million foot-pounds. If a gallon of oil carries 
160,000 Btu, this is 8550 Btu per million foot-pounds, or a 
1,000,000 X 100 

8550 X 778 
The road test was really intended to prove the reliability of the 
engine and its working ability on a long run. These were 
demonstrated in a completely satisfactory manner. No attempts 
at speed or load records were made. The fact that the loco- 
motive readily handled the test train at its maximum weight, 
on one division with 0.6 per cent grade, at speeds up to 68 
mph, indicates that the test train did not tax its capacity. 

Another development in this field is the combination road- 
and-switching type Diesel-electric locomotive developed by the 
American Locomotive Company and General Electric Company, 


thermal efficiency of or practically 15 per cent. 
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jointly. These engines, Fig. 
20, are slightly longer and 
heavier than the regular 
switcher of the same rating. 
They have the same 1000-hp 
Biichi supercharged,  six- 
cylinder engine, and a higher 
gear ratio. 

Table 2 indicates the ex- 
tensive adoption of the 
Diesel-electric switcher for 
yard service, the usual ca- 
pacities being 600 to 660 hp 
and 1000hp. Of the heavier 
class, the 95-ton General 
Electric engine for the Pan- 
ama Railroad, shown in Fig. 
21, is anexample. There is also a considerable increase in the 
number of 2000-hp passenger engines, designed as ‘‘spares’’ for 
original streamliner equipment, or for operation with any train 
desired, as illustrated by the Alco-built 2000-hp locomotive for 
theG.M.&O. This locomotive, Fig. 22, has two engines, Biichi 
system turbocharged with six 12'/:-in. X 13-in. cylinders each, 
and weighs 317,000 lb. New two-section engines for the Santa- 
Fe's Super Chief are shown in Fig. 23, the A unit, and Fig. 24, 
the Bunit. Cylinders are identical with the G.M.&O. engines 
just cited; the A unit weighs 324,500 lb and the B unit 329,000 
Ib. The trucks have 41-in. wheels and a 15-ft 4-in. wheel base. 
The number of light units in the range of 350 hp and 44 tons 
weight is also rapidly increasing. It seems to be established 
that such an engine is economically justified if it can only work 
one shift per day. 

Typical of engines of this class is the General Electric 44-ton 
switcher, Fig. 25. This engine has two four-wheel trucks, a 
steeple-type cab, and is powered by two 190-hp Caterpillar 
Diesel engines directly connected to railway-type generators. 
All axles are driven by nose-suspended traction motors. The 
working-order weight is 89,000 lb; the maximum starting 
tractive effort is 26,400 lb; the continuous tractive-force rating 


FIG. 25 GENERAL ELECTRIC 44-TON DIESEL-ELECTRIC SWITCHER 


is 13,000 Ib at 7.1 mph; and 
the output is 245 hp. Per- 
formance curves show that, 
with a $00-ton trailing load, 
this engine can attain a speed 
of 24 mph on the level in a 
distance of 24,000 ft. 

Among recent Diesel-elec- 
tric trains, the Budd-built 
D.&R.G.W. Prospectors have 
the most novel features. 
Each of these*‘pocket stream- 
liners’’ consists of two cars; 
each train having a variety 
of passenger accommoda- 
tions, including reclining 
chair sections, ‘‘cham- 
brettes,"’ full-size dressing rooms, buffet, diner,and observation- 
lounge. Power is derived from two pancake-style horizontal 
Diesel engines, suspended under the floor of each car, one ad- 
jacent to each truck. Constant horsepower is maintained at 
all altitudes by a ‘‘normalizer,’’ belt-driven from the traction 
generator, which keeps air in the intake manifold at constant 
pressure, regardless of the altitude. The forward car contains 
a control cab, baggage and express space, and the reclining- 
chair section with 44 seats, while the second car contains sleep- 
ing accommodations for 18, the kitchen, an eight-seat dinette, 
and a four-seat observation-lounge. Each car is 75 ft long and 
weighs 65 tons, ready to run. These cars are not designed to 
operate in trains with conventional equipment, consequently, 
they are designed to meet A.A.R. requirements for buffing 
on unit trains. Floor stringers and side sills have been so de- 
signed that a center sill could be omitted. 

Each of the four engines is rated 192 hp at 1600 rpm, and 
each has six 5'/z-in X 6-in. cylinders.. The engines are started 
by special windings in the traction generators. Variable-speed 
governors regulate the fuel supply for all engine speeds. Brake 
operation is on the HSC system with electropneumatic control, 
air being supplied by two motor-driven compressors in the 
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baggage room. Foundation brake rigging is of the Budd disk 
type described later. 

Each truck is a four-wheeled power unit with a traction 
motor on each axle. The armature shaft is perpendicular to the 
axle; the latter being driven through bevel gears. The trac- 
tion generators are of ample capacity to provide over 100 kw for 
traction and about 12 kw for auxiliaries. On a basis of 85 per 
cent motor efficiency, the horsepower at the rail is 456, or 3.28 
hp per ton of train, fully loaded. Between Denver and the 
Moffat Tunnel, these trains must climb a 1.68 per cent grade 
40 miles long, which would 
overtax the ordinary hourly 
rating, hence, the continuous 
rating must be sufficient to 
permit the train to climb this 
grade at 30 mph, and must 
also be consistent for maxi- 
mum-speed requirements on 
level track and down-grades. 
The rating permits attaining 
75 mph on level track. 


NEW PRINCIPLE IN RAILWAY 
BRAKING 


The Budd disk brake intro- 
duces a new principle in rail- 
way braking. Its essentials 
are blower-cooled disks bolted 
to the wheel hubs in con- 
tact with composition-lined 
‘shoes.’ One shoe lies on 
each side of each disk, the 
pressure being exerted by the 
action of a pair of tongs, ful- 
crumed just outside the disk 
radius. Each shoe covers 
about one fourth of the area 
of the disk. The disk casting 
consists of two faces sepa- 
rated by vanes which act as 
impellers for ventilating air. 
The regular brake system of 
the train operates the new 
brake, the air-cylinder push 
rods bearing against the outer 
extremity of the tongs. De- 
celeration is uniform from be- 
ginning to end, and stopping 
distances are thereby reduced, 
attributable to immediate at- 
tainment of maximum de- 
celeration. Absence of noise 
and smoothness of stopping 
improve passenger reaction to 
an extent permitting consid- 
erably higher retardation than 
permitted by conventional 
brake appliances. 

Fig. 26 shows the truck 
assembled completely with 
traction-motor commutators, 
bevel-gear cases, brake disks, 
and shoes clearly visible. 

Fig. 27 shows the wheel- 
and-axle assembly with 
motor, bevel-gear casing, 


brake disks, fulcrum for FIG. 27 
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tongs, shoes, and brake cylinder bolted to the gear housing. 


ADAPTING MODERN OIL-ENGINED UNITS TO LOCAL SERVICE 


The adaptation of the streamliner to electric-railway service 
calls for note in this report. The two ‘‘Electroliners’’ of the 
Chicago, North Shore, and Milwaukee were put into service 
about April. Each train consists of two luxury-coach-end 


cars with 40 seats each, i.e., a 40-seat regular coach and a tavern 
The four bodies are mounted on five trucks, being 
thus fully articulated. There are two traction motors of 125-hp 


lounge. 


FIG 


26 ‘‘PROSPECTOR’’ TRUCK ASSEMBLY 


‘PROSPECTOR’ WHEEL-AND-AXLE ASSEMBLY 
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rating on each of four trucks against a ready-to-run weight of 
100 tons, i.e., 1Ohp perton. The entire train is 155 ft 4 in. long. 
The two middle cars are without side entrances, the only in- 
gress being through the center entrances of the end cars. The 
motors are mounted rigidly on the truck frames and drive the 
axles through flexible connections. 

Another case of following a very general European practice 
is the introduction by the Illinois Central of two single-oil- 
engine mechanical-drive cars for high-speed local passenger 
service. These cars are substantially similar to the American 
Car and Foundry Company's cars previously built for the Sus- 
quehanna, except for end entrance, and differ from each other 
only in the styling of the high-color finish. The cars are built 
of low-alloy high-tensile steel, to withstand a 100,000-lb buffing 


FIG. 28 INTERIOR OF LOUNGE ON THE ‘JAMES WHITCOMB RILEY” 


FIG. 30 CARFERRY ‘CITY OF MIDLAND 
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load. Power is supplied by two 225-hp engines to twin disk 
clutches and torque converters to a geared driving axle in each 
truck. The cars weigh slightly less than 90,000 Ib ready for 
pay load. The seating capacities are 61 and 69 passengers, re- 
spectively, in the two cars, differing because of the necessity of 
dividing the passenger space into two compartments on one of 
the cars, and consequently varying arrangements of buffet, 
pantry, and toilet accommodations. The cars are designed for a 
maximum speed of 73 mph, to which they can accelerate on 
level track in 2 miles or 2.9 min. The engines are of the 
Waukesha-Hesselman horizontal or pancake type. They burn 
Diesel fuel oil but are not Diesels, being spark ignited. Each 
engine develops 225 hp at 1800 rpm and each may be controlled 
separately if desired. The cylinders are 61/4 in. X 61/2 in. 


NEW PASSENGER CARS 


Of the many new trains of the year it would appear that 
the James Whitcomb Riley, New York Central's Chicago- 
Cincinnati steam streamliner, has achieved the maximum 
variation from the conventional railway-cat appearance. Two 
observation-lounge interiors are shown in Figs. 28 and 29. 

Southern Pacific new streamliner cars (Pullman Standard) 
represent considerable reversion to the articulated arrange- 
ments characterizing early equipment of this type. Of 51 body 
units, 12 are mounted in groups of three, and 28 in pairs. 

New Budd coach-train cars, featuring square ends, the elimi- 
nation of bulkhead seats, enlarged washrooms, with two 
hoppers each, the latter in separate closed stalls, provide 64 
seats including washroom space. 

Regularly scheduled daily passenger runs in the United States 
and Canada totaled 63,447 miles at the first of the year, and, 
adding less-than-daily streamliners, the figure is 73,165 miles. 

Promising to meet a long-felt need is the wheel-slip controller, 
developed by the American Brake Shoe & Foundry Company, 
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FIG. 32 CROSS-BEAM APPLICATION ON MILWAUKEE BOXCAR 


3 FIG. 31 AMERICAN CAR & FOUNDRY COVERED HOPPER CAR 
FIG. 29 INTERIOR OF LOUNGE ON THE "JAMES WHITCOMB RILEY 


December, 1941 


preliminary tests of which 
(on an articulating truck on 
a Burlington Zephyr) were 
reported in mid-year. The 
action of the device is based 
on the principle that slipping 
axles rotate relatively to 
each other. This relative 
rotation energizes a relay 
which controls brake-cylin- 
der pressure. When slipping 
starts, the pressure in the 
brake cylinders involved is 
rapidly bled off. As soon as 
the relative rotation ceases, 
the brake-cylinder pressure 
builds upagain. The result- 
ing loss of braking effect is 
inconsiderable. 

Probably a note of prog- 
ress not customarily men- 
tioned in such a report as 
this should be included here. 
The importance of lake- 
train ferry service is indicated 
by the fact that the Pére 
Marquette Railway, in 1939, 
moved 1,700,000 tons of 
freight, 18,600 automobiles, 
and 60,000 passengers across 
Lake Michigan. The ferry, City of Midland 41, launched on 
September 18, 1940, made its first regular trip on March 12, 1941. 
This stern-loading steamer accommodates 54 freight cars on its 
main deck, 50 automobiles on the upper deck, and provides 
luxurious passenger accommodations, Fig. 30. 

The railways and the Pullman Company combined had 12,511 
air-conditioned cars in service on July 1, 1941. 


FREIGHT-CAR DEVELOPMENTS 


The increasing use of covered hopper cars for the transport 
of cement and similar commodities requiring weather protec- 
tion has resulted in a number of new designs of this type of car. 

The American Car & Foundry Company is offering a 70-ton 
two-hopper car with eight hatches, having a light weight of 
48,100 lb. As compared with the A.A.R. 70-ton standard- 
design hopper car, this is a saving of 790 lb in the light weight. 
The cubic capacity of the A.C.F. car is such that it may be 
loaded to the revenue load limit of 161,900 lb, or 81 tons. 
Cement when blown into such a car weighs only about 80 Ib 
per cu ft, as against 92 to 96 lb when shaken down by car move- 
ment. Hence, to carry the maximum load, a cubic capacity of 
slightly more than 2000 is required, which is provided in this 
car by loading up to the top of the side plates (actually 2040 
cu ft). The car represents a distinct gain over previous designs 
with a 7 per cent decrease in light weight, and a corresponding 
2.2 per cent increase in revenue load. At full load the revenue 
load is 77 per cent of the gross weight. The sample car is built 
of ordinary structural steels, with a combination of welding 
and riveting, the former predominating. Special attention was 
given to producing smooth interior surfaces, Fig. 31. 

Appropriate to possible gun and similar loads, and immedi- 
ately applicable to the handling of ingot molds between steel 
plants, the Greenville Steel Car Company has delivered a well 
car 90 ft long over pulling faces, having a load capacity (rail- 
load limit) of 263 tons. The well-body was constructed by 
welding together seven long H-beams, each of these beams in 
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FIG. 33 MILWAUKEE DOUBLE-SHEATHED 50-TON BOXCAR 


turn being made up of five shorter sections welded together. 
A combination of Thermit and arc welding was used in this 
fabrication. The well-body is carried by two auxiliary plat- 
forms, and these in turn rest directly on the trucks. These 
latter are six-wheel Buckeye trucks with 7-in. X 14-in. journals 
and 36-in. rolled wheels. The brake installation is two sets of 
AB equipment and eight 10-in. X 8-in. brake cylinders, one on 
each side of each truck, each cylinder operating the clasp- 
brake system for a set of three wheels. 

An example of large-scale-equipment construction in railway- 
operated shops is furnished by the Burlington thousand-car 
project. Work on these cars, which are essentially built of 
copper-bearing steel by a combination of welding and riveting, 
is divided into twenty-five stages, a stage-to-stage move being 
made every 38 min. The cars are of the double-sheathed type, 
conforming to A.A.R. standards in all essentials. Inside di- 
mensions are 40 ft 6 in. X 9 ft 2in. X 10 ft 6 in., with Douglas- 
fir plywood ceiling and end lining. The volume is 3898 cu fe, 
the light weight 46,300 lb, and the load limit 122,700 Ib. 
Fifty of the cars are equipped for passenger-train head-end serv- 
ice, with Allied full-suction truck and steam and air signal 
lines. The special equipment used increases the light weight 
3600 Ib. Youngstown prefabricated car sides and Murphy 
solid-steel roofs are used. Five different types of trucks are 
fitted. All cars except those intended for passenger-train serv- 
ice are equipped with 33-in. chilled wheels, the latter having 
two-wear rolled wheels. 

The Milton Shops of the American Car & Foundry Company 
have completed five tank cars designed for service where the 
loading must be protected from metallic contamination. 
These are the first all-welded units of nickel-clad steel. The 
tanks are 32 ft X 86/4 in. and have a capacity of 10,000 gal. 
The thickness of pure nickel is 1/4 in. in the finished sheets. 
To facilitate unloading, by providing heating if necessary, a 
cradle of flattened pipe coils is laid on the tank bottom, all pipe 
being buried in 6 in. of fiber-glass insulation. Six lengths 
of coil on each side of the tank extend almost its full length. 
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The Milwaukee Road has completed and put into service a 
large shop-built order of 50-ton boxcars. These are lightweight 
double-sheathed all-welded construction with a volume of 3898 
cu ft and an empty weight of 42,600 lb, corresponding to 126,400 
Ib load limit. A striking feature of the appearance of these cars 
is a set of six parallel bulbs or grooves running the full length 
of the car. These grooves permit the installation, at twelve 
positions along the car, of flush pockets in the side lining which 
permit the use of special cross-beams for double- or triple-deck 
loading. The cross-beams are stored under the floor of the car 
when not required, and are sealed to prevent theft. The pockets 
can also be used to anchor metal banding, as a means of bracing 
the load, thus saving injury to the side lining by the nailing on 
and removing of cleats. Fig. 32 shows the outside appearance 
of the car. Fig. 33 shows the application of the cross-beams 
for double-deck loading, temporary flooring (grain doors) over 
the beams, and metal banding to hold a mixed load. 


RESEARCH ACTIVITIES DURING THE YEAR 


Research accomplishments reported during the year include 
the tests of the poppet-valve locomotive by the Pennsylvania, 
already mentioned; the transcontinental service tests of the 
Santa Fe Diesel freight engines; standing tests of locomotive 
boilers, as a means of determining with accuracy quantitative 
as well as qualitative results applicable in particular to front- 
end design. By means of mixing the steam from the boiler 
with cold water sprayed into the cylinders, the actual state of 
the exhaust steam at the nozzle can be duplicated, producing 
results checking accurately with results secured from a loco- 
motive on the road. Records of further steam research in the 
matter of improving superheater action are reported by the 
Superheater Company; and extensive work has been done in 
the direction of determining the best methods of counterbalanc- 
ing the driving wheels, especially the main pair. 

Several years ago the Superheater Company undertook an ex- 
tensive research on superheater units, recognizing that the 
type E unit of four single loops was producing better results 
than the older type A but that there were large numbers of 
locomotives in service equipped with the latter arrangement, 
which might advantageously be replaced by a unit, interehange- 
able with that type, but approaching in efficiency the type E 
unit. A test apparatus was built permitting the examination of 
the performance of one unit at a time under controllable condi- 
tions of steam flow, gas flow, and temperature, so that the 
actual locomotive conditions could be simulated. Results of 
trials by groups or types of units are summarized as follows: 

1 Division of the steam stream into smaller pipes secured 
a moderate increased superheat as desired, but materially in- 
creased the friction of the gas flow so that such a unit, inter- 
changed with the normal type A arrangement, would defeat 
its purpose by diverting more of the hot gases to the small tubes. 

2 Several designs of units, arranged to give increased tur- 
bulence to the flow both of gas and steam through the unit, 
were tried. It was found, as in the previous case, that the 
slight increase of superheat was obtained at the expense of in- 
creased friction or ‘‘draft loss.” 

3 A number of designs prepared for the purpose of improv- 
ing the counterflow conditions gave no satisfactory results. 
The effect of these was to increase the heat transfer to the flue 
rather than to the superheater tubes. 

4 A fourth group of test units was constructed in such a 
manner as to control the proportion of the hot gases flowing 
within the net of steam tubes to that flowing between the tubes 
and the flue wall. One of these arrangements gave results which 
showed up to 50 deg increase in superheat relative to the type 
A unit, thus warranting a regular road test. An even better 
result was obtained with a design of unit having an annular 
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steam path at the front end providing good conditions of 
counterflow, but with the back end of the unit substantially 
similar in form to the present type A unit. This type, found 
satisfactory in road tests, is designated as the type HA unit. 


LOCOMOTIVE MODERNIZATION 


The North Western has a large number of 2-8-2's with 61-in. 
drivers. Many of these have been modernized to make them 
suitable for operation at a speed higher than 50 mph, the 
limitation placed on them when first put into operation, by 
increasing the drivers to 64 in., dynamically balancing the main 
wheels, and by improvements in the steam passages. A series 
of tests, in which rail stresses and rail loads were determined 
by means of magnetic strain gages, indicated that, for a maxi- 
mum stress of 30,000 Ib, these engines as delivered could be run 
at 61 mph. As cross-balanced, according to older standards, 
they could be run at 83 mph. By improved design of reciprocat- 
ing parts and reduction of the reciprocating balance in all 
wheels, the critical stress was not attained until a speed of 84 
mph was reached. Another criterion applied was that of cal- 
culated dynamic augment where the limiting speeds for the 
three cases were 53, 62, and 81 mph, respectively. Summariz- 
ing, the increase in safe speed is shown as follows: 


Based on Rail stress Dynamic augment 
Modgermined.............. 83 mph 62 mph 
Rebalance original........ 84 mph 81 mph 


Another railway to report improved riding conditions for 
locomotives with modernized balancing is the Chicago Great 
Western. On this road, the tests dealt with 2-10-4 locomotives, 
built in 1930, with 29-in. X 32-in. cylinders and 63-in. driving 
wheels. These were equipped with the so-called tandem main 
rod, and were considerably deficient in revolving balance on 
the main wheels, while the remaining drivers carried some re- 
ciprocating balance. The speeding up of freight schedules led 
to concern over the rough-riding and rai!l-hammering effects of 
these locomotives, and improvements were made on a number 
of units. The improvements consisted of replacing the main 
and tandem rods by lighter parts, and the installation of Bald- 
win disk main wheels. The redesigned rods reduced the rotat- 
ing weight on the main wheels by 309 Ib. This was still fur- 
ther reduced by the design of the wheels (reducing the weight 
of the crank hub), the consequent rotating underbalance being 
reduced to practically nothing. At the same time, the new 
main wheels were dynamically balanced, which was permitted 
by the increased balance weight permitted by the wheel design. 
Road tests were run to compare the operation of the locomotive 
as built and as improved, using a Miner shock-measuring 
““impactograph"’ which records the number of shocks of a cer- 
tain intensity (in terms of G) within a given distance graphically. 
The results of the test on a 20-mile section of track at a speed of 
about 49 mph are as follows: 


—Number of shocks in 20-mile run— 


Intensity of shock Engine as built Improved 
0.25G 5536 3423 
0.50G 1599 61 
0.75G 123 ° 


The procedure of lightening the rods and applying new 
wheels with dynamic balance will continue to completion. 
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EFORE reporting specifi- 
B cally regarding the work 
of the Council I wish 

to make a few general observa- 
tions. In the first place, it has 
seemed clear that before E.C. 
P.D. could accelerate its prog- 
ress toward the objectives stated 
in the charter it was essential 
that not only the officers and 
boards but also the rank and 
file of the constituent organi- 
zations understand much more 
fully than they have in the past 
what these objectives are and 
the importance of their achieve- 
ment to the welfare of the 
country. An astonishing num- 
ber of people, including some 
comparatively close to the 
work, have felt that the most 
important activity and the only 


1941 ANNUAL REPORT to ECP.D. 


Work of Council's Committees Summarized 


By ROBERT E. DOHERTY 


CHAIRMAN, ENGINEERS’ COUNCIL FOR PROFESSIONAL DEVELOPMENT 


An astonishing number of people, including some 
comparatively close to the work, have felt that the most 
important activity and the only significant achievement 
of E.C.P.D. have been in connection with the accredit- 
ing program. Yet the charter clearly indicates other 
purposes and activities—relating to selection and 
guidance, professional training, professional recogni- 
tion—and these are also actively pursued by standing 
committees. And from the point of view of further 
advancement of the profession, and more important 
still, the welfare of the country, these other purposes and 
activities are, in the long run, unquestionably of equal 
importance with accrediting. Good students are not 
less essential than good schools. Hence, at the be- 
ginning of the year I strongly urged an educational 
campaign among the constituent organizations as one 
of the most important projects the Council could 
undertake. And I am confident that as the constructive 
purposes and results of the Council’s work become 
clear, all constituent bodies will appraise the situation 
as it exists today, forget misunderstandings of the past, 
and see their way clear to support the Council’s work. 


in my opinion, altogether upon 
the effectiveness of plans de- 
vised by the Council to make 
use of the machinery wisely 
set up by the several partici- 
pating bodies when the Council 
was organized. These plans 
must, it seems to me, include 
a more active participation than 
in the past by the representa- 
tives of the constituent bodies; 
and to accomplish this, there 
naturally must be a definite and 
a constructive program in which 
they,can find an active interest. 
It is hardly to be expected that 
each of twenty-four different 
delegates will, on his own re- 
sponsibility, think out what 
his organization should do 
toward E.C.P.D. objectives or 


significant achievement of E.C. 

P.D. have been in connection with the accrediting program. 
Yet the charter clearly indicates other purposes and activities 
—relating to selection and guidance, professional train- 
ing, professional recognition—and these are also actively 
pursued by standing committees. And from the point of view 
of further advancement of the profession, and more important 
still, the welfare of the country, these other purposes and aw 
tivities are, in the long run, unquestionably of equal impor- 
tance with accrediting. Good students are not less essential 
than good schools. Hence, at the beginning of the year I 
strongly urged an educational campaign among the constitu- 
ent organizations as one of the most important projects the 
Council could undertake. And I am confident that as the con- 
structive purposes and results of the Council’s work become 
clear, all constituent bodies will appraise the situation as it 
exists today, forget misunderstandings of the past, and see 
their way clear to support the Council's work. 

The chairman’s views regarding this matter, after discussion 
in executive-committee meetings, were presented in a report to 
the several boards of the constituent groups under the heading 
‘‘E.C.P.D. Should Look Ahead.’’ This report has been made 
available to the membership of several of the constituent or- 
ganizations by publication in their respective journals. It 
urged that, in the interest of national welfare as well as pro- 
fessional development, the organizations cultivate more ef- 
fective methods of cooperation than they have had in the past. 

The machinery for the cultivation of such cooperation exists 
in E.C.P.D. The projects represented by its standing com- 
mittees and by other objectives having to do with professional 
development afford a basis on which the organizations can work 
together. But the effectiveness of this cooperation will depend, 
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what E.C.P.D. might do to fur- 
ther them. Hence the officers 
and committee chairmen of the Council must work with the 
delegates to formulate plans and procedures. Fostering co- 
operative effort has thus become one of our definite plans. 

And finally, I would say a general word regarding financial 
responsibility for supporting the work of the Committee on 
Engineering Schools. From the beginning it has been the 
policy, and still is, that an engineering school should pay for the 
expense of the initial inspection to determine whether a cur- 
riculum should be accredited. Although all of the colleges 
have accepted this policy (some, however, under protest), 
there is nevertheless another side of the inspection plan on 
which the policy has not been so clear or so widely accepted. 
This relates to the question who should pay for reinspection of 
curricula that have already been added to the accredited list. 
A number of the colleges are unalterably opposed to the prin- 
ciple that they should pay this reinspection fee, and this opposi- 
tion has made it extremely difficult for the officers of E.C.P.D. 
who administer the accrediting program. Hence this be- 
came a major question of policy. On the one side, such engi- 
neering colleges take the position that the E.C.P.D. and other 
accrediting agencies constitute an intolerable burden and nui- 
sance in view of the combined expense in money and time of 
staff spent in preparing questionnaires and in looking after 
visiting delegations of inspection; that they were not respon- 
sible for the proposal to start the accrediting program in the 
first place, but rather it was the state boards and professional 
societies that wanted it; and that they now make sizable 
contributions toward the program through the time their 
faculty members and their official staff take from academic 
work in order to carry out E.C.P.D. committee assignments 
in connection with inspection programs at other institutions 
and the preparation of reports for E.C.P.D. On the other 
hand, the argument is proposed by some representatives of the 
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constituent organizations that the accrediting program is valu- 
able to the colleges both on account of the advice and counsel 
that may come to them as a result of the inspection and rein- 
spection and through having their names appear on the ac- 
credited list. This matter was a question of extended debate 
at two meetings of the executive committee, since a decision 
to remove the burden of reinspection fee from the colleges 
would make an additional appropriation necessary from the 
constituent organizations. As indicated in detail under fi- 
nances, the decision of the committee was in favor of relieving 
the colleges of this burden, and of asking the constituent or- 
ganizations for increased appropriations. 


NEW CHARTER FOR ENGINEERING EDUCATION 


Engineering education in this country now has a charter to 
guide its development. In 1939 a special committee of the 
Society for the Promotion of Engineering Education undertook 
the statement of an educational philosophy and the formulation 
of definite objectives that might serve as the basis for the design of 
programs in engineering education. After extended work by 
the committee, representing a wide spread of points of view, the 
S.P.E.E. issued the report “‘Aims and Scope of Engineering 
Curricula.""! 

In view of the fact that the recommendations of this report 
naturally had definite relationship to the question of accredit- 
ing, the report was submitted to the Engineers’ Council for 
Professional Development at the October, 1940, meeting, at 
which President Donald B. Prentice of the S.P.E.E. made a 
statement regarding this relationship to the Council's work. 
The Council of course referred the matter to the Committee on 
Engineering Schools, and I am happy to note in the report of 
Chairman Potter of this Committee that the provisions in the 
S.P.E.E. document have been endorsed by this committee. 

For its educational leadership and the contribution thus made 
toward professional development by the Society for the Pro- 
motion of Engineering Education, the E.C.P.D. should be most 
grateful, and I express such gratitude on behalf of the Council. 


E.C.P.D. ACTIVITIES 


The work of the several committees is fully reported by the 
chairmen, but there are a few items that I also wish to mention. 

In connection with selection and guidance, the Council was 
very appreciative of the proposal made by President Cullimore 
of Newark College of Engineering and sponsored by Dean 
Sackett’s committee. It related to a joint study of E.C.P.D. 
and S.P.E.E. on “Aptitude Tests and Selective Devices’’ 
which have proved to be most effective in the selection of engi- 
neering students. The Council enthusiastically approved the 
project, which it was estimated would cost $4500, and ex- 
pressed its gratitude to President Cullimore for his interest and 
his willingness to find the funds to finance the project. 

Another item is the pamphlet ‘Engineering as a Career.’ 
After protracted study and repeated revisions, Chairman 
Sackett of the Committee on Selection and Guidance presented 
it in manuscript to the Council meeting in October, 1940. 
The Council expressed its gratitude to Dean Sackett for his 
untiring work in this connection and approved the manuscript 
for publication provided funds could be obtained for the pur- 
pose, and subject to review and approval by the Committee on 
Information. There was available from the sale of the old 
pamphlet a balance of approximately $2000, which was about 
one half the amount required for publication of a new pamphlet. 
The chairman of E.C.P.D. explored without avail every possible 
source of financial assistance that had been suggested. Hence 
the only recourse seemed to be a revision of the pamphlet 


' Published in Mecnanrcat ENoinegrina, October, 1940, pp. 727-730, 
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which would reduce its volume and expense to a level that 
could be financed by the funds that were available. This 
problem was reviewed by the Committee on Information, and 
its proposal to undertake the revision was later reviewed and 
approved by the Executive Committee, the revised manu- 
script subject to approval by the Executive Committee. The 
revision will be ready for review and approval at the October, 
1941, meeting of the Executive Committee. It is to be hoped 
that the new pamphlet will appear promptly after the October 
meeting, because there is great demand—about 10,000 copies per 
year—and the stock of the old pamphlet is exhausted. 

The major effort of the Committee on Engineering Schools has 
of course been in connection with the accrediting program. 
The statesmanlike manner in which the numerous difficult 
problems of the committee have been handled by Dean Potter 
and his colleagues has greatly enhanced the prestige of 
E.C P.D. Dean Potter's second term on the Committee on Engi- 
neering Schools expires this year, and it is with sincere regret 
that the Council will lose his distinguished leadership. Need- 
less to say, his contributions toward the work of E.C.P.D. 
were not confined alone to the activities of the Committee on 
Engineering Schools but spread over the whole program, in- 
cluding an extremely important role in connection with the 
financial support of the Council’s work. And for all of this, 
I speak the gratitude of his colleagues on the Council. 

The Committee on Professional Training also will lose the 
leadership of its present chairman. S. D. Kirkpatrick, who 
was vice-chairman during 1939-1940 and chairman during the 
current year, will be obliged to give up the chairmanship next 
year on account of his accepting the honor and new responsi- 
bility of the presidency of the American Institute of Chemical 
Engineers. During his first term as a member and later as 
vice-chairman of the Committee on Professional Training, 
he had made important contributions to the Council’s work, 
and in his brief term as chairman of the committee he has car- 
ried forward the program with the same characteristic thought 
and vigor. We are grateful to him and reluctantly give him 
up to the leadership of his own profession. 

Of all the problems with which E.C.P.D. has dealt, profes- 
sional recognition has proved the most perplexing. The dif- 
ficulty lies primarily and inherently in the fact that the profes- 
sion of engineering is itself in a state of evolution and hence 
there has not yet been evolved a definite concept that would 
receive general acceptance as to what constitutes the profes- 
sion. Without this, there is little promise of arriving at a 
consensus as to criteria of professional recognition. The per- 
sistent and unremitting work of C. F. Scott, chairman of the 
Committee on Professional Recognition, is, I believe, bringing 
a gradual clarification of the elemental considerations that 
must be dealt with before a satisfactory solution of the problem 
can be achieved. With certain de facto forms of recognition in 
different areas and with slowly crystallizing concepts of what 
the profession is, Professor Scott and his committee aim first to 
secure clarification of thought and views, recognizing that the 
reconciliation or adjustment of fundamentally different con- 
cepts calls not for precipitous action but for continuing long- 
range study and pursuit. Following E.C.P.D. methods it 
begins with youth, concentrating on the engineering student 
by aiming to arouse his interest in understanding the engineer- 
ing profession and ‘‘professional recognition’’—the goal he 
seeks. The committee observes that the immediate objective 
of E.C.P.D., “the development of the young engineer to pro- 
fessional standing,’’ concerns the individual; but its cul- 
minating aim, ‘‘greater effectiveness in dealing with technical, 
social, and economic problems,’ calls for group action, a profes- 
sion. The young engineer is but partially developed if he lacks 
the capability and the attitude for group action in a profession. 
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The work of the Committee on Ethics was inherited from 
the American Engineering Council when the latter dissolved. 
At its meeting in January, 1941, the Executive Committee voted 
to take over the sponsorship of this work, and the Committee 
on Ethics under the chairmanship of Prof. D. C. Jackson and 
with a few additional members appointed by the Council has 
continued the study and preparation of a code of ethics. The 
committee has made a progress report including a preliminary 
tentative draft. I strongly recommend that the Council re- 
quest the committee to continue its study and look forward 
to having a final report at the Annual Meeting in 1942. 

The educational campaign, to which I have already refer- 
red, is another Council activity that I wish to touch more 
specifically. There have been three lines. One was the 
chairman's report to the Boards, *‘E.C.P.D. Should Look 
Ahead,’’? which gave not only the chairman’s view as to the 
opportunities and responsibilities that lie before E.C.P.D. 
but also a brief report of the active work of the several com- 
mittees. The second was the plan of the Committee on In- 
formation to prepare for the press, especially for the publica- 
tions reaching members of the engineering profession, informa- 
tive releases regarding the work of the Council. And fi- 
nally a plan was made to encourage sessions at meetings of the 
constituent organizations at which the work of E.C.P.D. 
would be presented and discussed. There have been two such 
meetings and two more are scheduled, as reported by Profes- 
sor Scott, chairman of the Committee on Professional Recog- 
nition, who has taken a leading interest in this plan. 

In this latter connection, a report from J. F. Fairman, an 
A.I.E.E. representative on the Council, includes an idea which 
I think is highly significant. It is, that the way to achieve 
understanding of and active interest in the purposes of E.C.P.D. 
by the members of the constituent organizations is to have the 
local chapters take an active hand; and that the way to bring 
this about is to have the whole matter, including a plan, dis- 
cussed at the regular session of officers, delegates, and mem- 
bers at the A.I.E.E. annual convention. These are the people 
responsible for section activities, and if they understand the 
plan and are convinced, something will come of it when they 
go back home. It is the conclusion of Mr. Fairman and his as- 
sociates that the most likely of the Council’s problems about 
which the local sections might become active is that of selec- 
tion and guidance. Their work might be patterned along the 
lines of the procedure already developed in certain metropolitan 
areas in connection with the work of the Committee on Selec- 
tion and Guidance. Once this was under way, a second step 
taken by a section might be in relation to the work of the 
Committee on Professional Training in helping young gradu- 
ates to become appropriately oriented and active in their own 
professional development. And so on. This general point 
of view and plan seem to me most promising, and the fact that 
the A.I.E.E., through the leadership of Mr. Fairman and his 
associates, is proceeding along these lines is most encouraging. 


TECHNICAL INSTITUTES 


The relationship of technical institutes to the whole scheme 
of technological education in this country has been a matter 
of continuing concern to the Council. In his annual report 
last year Chairman Perry outlined the beginning of active con- 
sideration of this problem under the sponsorship of E.C.P.D. 
President Parke Rexford Kolbe of Drexel Institute of Tech- 
nology and Dean H. P. Hammond of Pennsylvania State Col- 
lege have undertaken the leadership in this important and dif- 
ficult matter. President Kolbe called a meeting of officers of a 


* Published in Mecnanicat ENGINEERING, June, 1941, pp. 461-463, 


under the title ‘A Report to Engineers’ Council for Professional De- 
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number of technical institutes, and as a result a petition was 
submitted to E.C.P.D. that it consider the problem of ac- 
crediting of technical institutes. This was referred by Chair- 
man Perry to the Committee on Engineering Schools, but after 
consideration it became clear in this committee that the ques- 
tion was too involved to allow a prompt decision to be reached; 
it was then recommended that a subcommittee including Presi- 


dent Kolbe be appointed to continue study of the problem, and 
this was done. 


CONSTITUENT MEMBERSHIP 


Since the organization of E.C.P.D. the question has arisen 
from time to time as to whether the constituent membership 
should be increased. As reported by Chairman Perry last year, 
The Engineering Institute of Canada was welcomed as a new 
member of the Council, and this was done through the unani- 
mous decision of the existing member organizations to recog- 
nize the common purposes and interest of engineers of the two 
great countries in connection with professional development. 
The international aspect of this move placed it in an altogether 
special category as regards institutional membership. There 
have been other problems in connection with engineering 
organizations in the United States, but the Council has not yet 
found it possible to dispose finally of the question of general 
policy here involved. 


FINANCES 


E.C.P.D. is solvent, but the financial situation is certainly 
not all that might be desired. As one indication of the limita- 
tions on its work I would mention that the funds available to 
the standing committees, excepting the Committee on Engi- 
neering Schools, for the important work they are expected to 
pursue, are limited in each case within the range of $300 to $600. 
One of the immediate problems before the Council is the provi- 
sion of something approaching a reasonable appropriation in 
these cases. 

The financing of the work of the Committee on Engineering 
Schools has had special aspects, as I have indicated earlier in 
this report. The problem of policy as to whether engineering 
schools should be assessed for reinspection of curricula was 
determined by the executive committee at its meeting in March— 
the schools were not to be assessed. Accordingly, constitu- 
ent bodies were approached by the chairman with the request 
that they increase their appropriations to the work of the 
Council in order that this policy might be carried out. I am 
gratified to report that the A.I.E.E., the A.S.M.E., and the 
A.I.Ch.E. have doubled their appropriations, and that the 
A.S.C.E. will act upon our request in December. Thus it seems 
clear that we shall be able to carry out the policy adopted by the 
executive committee, and I express the Council's gratitude to 
the organizations that are making this possible. 

I would report one further action of the executive committee. 
After considerable deliberation as to responsibility for the se- 
curing of funds for the Council’s work, the executive committee 
decided for the present year to expand the Ways and Means 
Committee to include one representative from each of the con- 
stituent groups. In the absence of any action by the Ways and 
Means Committee, the Chairman of E.C.P.D., with such assist- 
ance as he could find—and he found good assistance—has taken 
the initiative in raising funds, and he is very grateful to Messrs. 
Potter, Seabury, Fairman, Davies, Stevenson, Tyler, and Dodge. 

I close this report with an expression of my great appreciation 
of the cooperative attitude and interest of the officers, commit- 
tees, and members of the Council, and I feel sure that their 
work during the year has given new impetus to the Council's 
programs at a time when, for the welfare of the country, this is 
most important. 
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ECP.D. HEARS MEMBERS VIEWS 


Representatives of Constituent Bodies Report Favorably and Offer 
Suggestions at 1941 Annual Meeting of the Council 


Meeting of the Engineers’ Council for Professional De- 

velopment, held at the Engineering Societies Building, 
New York, N. Y., on October 30, were the reports of representa- 
tives of the constituent bodies of the Council on its effectiveness 
and its accomplishments. These reports were gratifying be- 
cause of their favorable nature and because they afforded oppor- 
tunity for individual assessments and for suggestions for future 
action. Anattempt will be made later in this review to present 
the high lights of these reports. 

By far the largest attendance ever recorded at a meeting of the 
Council was attributed to a number of guests who found oppor- 
tunity to attend because of the annual meeting in New York 
earlier in the week of the National Council of State Boards of 
Engineering Examiners, one of the eight constituent bodies of 
E.C.P.D. Another notable fact in connection with attendance 
was the delegation of nine representatives of The Engineering 
Institute of Canada, headed by C. J. Mackenzie, president of the 
Institute. 


Mx significant of the many features of the 1941 Annual 


OFFICERS AND COMMITTEES TO SERVE IN 1941~—1942 


Officers for the year 1941-1942 were elected as follows: 
Chairman, R. E. Doherty, president, Carnegie Institute of 
Technology, re-elected; vice-chairman, H. T. Woolson, mem- 
ber A.S.M.E., executive engineer, Chrysler Corporation, re- 
elected; secretary, H. H. Henline, national secretary A.I.E.E.; 
and assistant-secretary, A. B. Parsons, secretary A.I.M.E. 

Chairman of the Council’s committees for the coming year 
will be as follows: Committee on Engineering Schools, 
D. B. Prentice, member A.S.M.E., president Rose Polytechnic 
Institute; Committee on Professional Recognition, C. F. Scott, 
member A.S.M.E. (reappointment); Committee on Professional 
Training, E. S. Lee, member A.S.M.E., engineer, General Engi- 
neering Laboratory, General Electric Company, Schenectady, 
N. Y.; Committee on Student Selection and Guidance, R. L. 
Sackett, fellow A.S.M.E. (reappointment); Committee on 
Principles of Engineering Ethics, D. C. Jackson, member 
A.S.M.E. (reappointment). 

It was decided to charge the Executive Committee with the 
duties of the Committee on Ways and Means, with the vice- 
chairman of the Council as member ex officio, and with the 
privilege of adding other members as occasion might demand. 

? STANDING COMMITTEES REPORT PROGRESS 

The personnel of the Executive Committee for the ensuing 
year will be as follows: George W. Burpee, consulting engi- 
neer, Coverdale and Colpitts, New York, N. Y., A.S.C.E.; A.R. 
Stevenson, Jr., staff assistant to vice-president in charge of 
engineering, General Electric Company, A.S.M.E.; James F. 
Fairman, Consolidated Edison Company of New York, Inc., 
A.LE.E.; C. C. Williams, president, Lehigh University, 


S.P.E.E.; B. F. Dodge, professor of chemical engineering, 
Yale University, A.I.Ch.E.; Chas. F. Scott, professor-emeritus 
of electrical engineering, Yale University, N.C.S.B.E.E.; and 
J. B. Challies, assistant general manager, The Shawinigan 
Water and Power Co., Montreal, P. Q., Canada, E.LC. 
Representative of the A.I.M.E. on the Executive Committee 
has not yet been announced. 
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Reports of the committees, which had been mimeographed 
and distributed in advance of the meeting, were not read, but 
were briefly summarized in order to afford time for the presenta- 
tion of reports of delegates from the sponsoring organizations. 
In view of the fact that the high lights of these committee re- 
ports are mentioned in the report of the Chairman to the Coun- 
cil, which is printed elsewhere in this issue, no attempt will be 
made at a summary in this review. The reports were accepted 
and will be published by the Council in its Ninth Annual 
Report. 


UNIFIED ENGINEERING PROFESSION IN PROSPECT IN CANADA 


What the constituent bodies of E.C.P.D. think about its 
work, what their own Societies have been doing in forwarding 
the purposes of the Council, and what might be done in the fu- 
ture formed the general scheme of reports presented by the rep- 
resentatives of those bodies. 

The Engineering Institute of Canada was greatly impressed 
with the Council's accomplishments, said Mr. Challies, first of 
the representatives to report. He gave a brief summary of what 
the Institute had done and was planning to do to enhance the 
status of the engineering profession. He doubted that members 
of the Council had full knowledge of the Institute, which was 
an all-embracing engineering society and the only one of na- 
tional scope in Canada. On the basis of comparative popula- 
tions of Canada and the United States the membership of the 
Institute was equal to the combined membership of the other 
constituent bodies of E.C.P.D. All the ten Canadian engineer- 
ing colleges would, he was sure, be accredited by E.C.P.D. if 
its accreditation were extended to include the institutions of the 
Dominion. 

Registration and licensing of engineers in Canada had been 
initiated by the Institute. A ‘‘model act’’ had been drafted. 
Provincial associations of registered engineers worked closely 
with the Institute and concerned themselves with administra- 
tion of the registration acts, leaving the Institute to foster the 
technical interests of engineers. Relationships between the 
associations and the Institute were cordial and further coopera- 
tion was being actively undertaken with the result that a truly 
unified engineering profession in Canada was imminent. It 
was the policy of the Institute to encourage undergraduates 
in the colleges to become student members, and, upon gradua- 
tion, to seek membership in the profession and relationship to 
the Founder Societies. 

Of present activities, Mr. Challies said, there was little to 
report owing to the war economy. A committee had been set 
up to concern itself with ‘‘the servicing of young engineers,”’ 
and a Canadian edition of E.C.P.D.’s guidance booklet, **Engi- 
neering as a Career,"’ was in progress under the title “The Pro- 
fession of Engineering in Canada."’ As to the future, he con- 
cluded, engineers could count on the Engineering Institute of 
Canada pulling its load, the first duty being to help Britain win 
the war. 


A.1.CH.E. LOOKS FORWARD TO BETTER COOPERATION WITH E.C.P.D. 


Relations with E.C.P.D. were valued highly by the A.I. 
Ch.E., Mr. Kirkpatrick reported, and it was their hope that 
that appraisal was reciprocated. Although differences of 
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opinion, viewpoint, and procedure might have been disturbing, 
chemical engineers who had worked intimately with both 
organizations believed that better understanding and greater 
cooperation were fast developing. 

That A.I.Ch.E. took seriously its relations with E.C.P.D. 
was attested by the fact that in recent years one fifth of the at- 
tention of the governing body had been given to common prob- 
lems. Ever since the Institute had been founded in 1908 it had 
had an active continuing concern with engineering education, 
and as the founders, who had been trained in mechanical engi- 
neering or chemistry, had seen the need for a different type of 
preparation than they had received, they had set about studying 
curricula and had worked with educational institutions. Mr. 
Kirkpatrick reviewed briefly the recommendations by Arthur 
D. Little, in 1915, which had led to the first modern course. 
Dr. Little had been chairman of the Institute’s committee on 
education in 1922, and in 1925 the first list of institutions ac- 
credited in chemical engineering had been published by the 
Institute. 

This long investment of time and study of problems peculiar 
to chemical-engineering education, Mr. Kirkpatrick continued, 
had led the A.I.Ch.E. to insist on a greater measure of con- 
trol over accrediting than would be the case if they were com- 
pletely to relinquish this authority to E.C.P.D. The Insti- 
tute had joined in the Council's accrediting program on that 
basis and all of its actions since that time had reaffirmed this 
position. This particular relationship had been different and 
had led to misunderstandings, but it could and must be made to 
work more satisfactorily, he asserted. The Institute's pro- 
cedure had been “‘streamlined,’’ and expert clerical assistance 
had been employed to expedite cooperative work. It was 
therefore his hope that there would no longer be cause for 
criticism, but the Institute would always welcome constructive 
suggestions. 

The Institute had been one of the first to appoint at E.C. 
P.D.’s suggestion a cooperating committee on professional 
guidance. It had helped to organize the New York engineer's 
committee on student guidance. One of its members, the late 
Ellery L. Wilson, had participated in founding the junior engi- 
neering group in Providence, R. I., and had been instrumental 
in the formation of similar groups in New York, Philadelphia, 
Wilmington, Del., and Charleston, W. Va. 

Evidence of the chemical engineer's interest in student selec- 
tion and professional development, Mr. Kirkpatrick asserted, 
had been found in the results of the questionnaire sent out in 
1940 under the joint auspices of the E.C.P.D. committees on 
student selection and professional training. Through its 
standing committee on legislation the Institute had kept in close 
touch with the E.C.P.D. Committee on Professional Recogni- 
tion and in the progress in registration and licensing as re- 
ported by N.C.S.B.E.E. Mr. Kirkpatrick sensed a growing 
interest in these matters. 

As to the future, Mr. Kirkpatrick expressed the hope that the 
Institute and E.C.P.D. would work together more closely. 
The Institute would welcome an opportunity for a joint meet- 
ing along the lines of the A.S.M.E.-E.C.P.D. program at Kan- 
sas City in June, 1941. 


A.S.C.E. SERVES NOTICE OF CHARTER REVOCATION ON CHAPTERS IN 
UNACCREDITED SCHOOLS 


Reporting for the A.S.C.E., Mr. Burpee stated that that so- 
ciety’s Committee on Engineering Education had suggested 
that E.C.P.D. might well limit its work of accrediting cur- 
ricula to the five major fields and general engineering. This 
committee's views had been reaffirmed by the A.S.C.E. Board of 
Direction in April, 1941. The committee agreed with Dr. 
Jackson's report’ that ‘‘undergraduate curricula should be made 
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broader and more fundamental through increased emphasis on 
basic science and humanistic and social studies,’’ including 
‘the abandonment of effort to develop the stabilized skills 
that are now emphasized." 

The A.S.C.E., Mr. Burpee said, had continued its active par- 
ticipation in the program of student guidance, and through its 
121 student chapters and junior branches of local sections was 
attempting to foster the development of a professional view- 
point. Student chapters had been furnished copies of the 
E.C.P.D. bulletin, ‘Suggestions to Juniors.”’ 

At its recent meeting, Mr. Burpee continued, the A.S.C.E. 
Board of Direction had voted that ‘‘student chapters at institu- 
tions where civil-engineering curricula had not been accredited 
by E.C.P.D. would have their charters withdrawn on Jan. 1, 
1944, unless these curricula had been accredited by that time.”’ 

Chas. F. Scott had addressed the A.S.C.E. Local Sections 
Conference in Chicago during October on ‘‘Interrelation of Local 
Sections and E.C.P.D."’ 

A.S.C.E. members, he concluded, were greatly concerned 
with the solidarity of the engineering profession during these 
times and looked to E.C.P.D. to stimulate the consciousness 
of the profession at large and particularly to devise tools to 
use in the development of young engineers in their technical 
training, their engineering experience, their objective and scien- 
tific approach toward their problems, and their ethical attitude 
toward their undertakings. 


SUGGESTS GREATER PUBLICITY FOR E.C.P.D. 


A “‘vote of confidence’’ in E.C.P.D. was extended by Mr. 
Fairman speaking for A.I.E.E. The Institute’s faith in E.C. 
P.D. had taken concrete form, he said, by the doubling of its 
annual contribution toward the Council's activities. As one 
of the Institute's representatives he had secured approval of the 
publication in Electrical Engineering of President Doherty's re- 
port “‘E.C.P.D. Should Look Ahead.”’ 

It was Mr. Fairman’'s opinion that E.C.P.D. should carry on 
its activities. The Institute's Committee on Education had 
taken the unusual course of recommending that # undertake the 
job of aid in setting up activities in student selection and guid- 
ance in 20 A.I.E.E. local sections, instead of turning it over to 
some other committee. He deplored the habitual attitude of 
“let George doit."’ Sessions relating to E.C.P.D. had been ar- 
ranged for the Institute's midwinter convention, and vocational 
training was to be covered at the spring meeting. 


BOOKLET FOR ENGINEERING GRADUATES PROPOSED 


Stating that as incoming A.I.M.E. representative of E.C.P.D. 
he had been asked at the last moment to prepare a report, Mr. 
Chedsey said that what he had to say had not been approved 
by his colleagues because of lack of time. 

The activities of A.I.M.E. which lay in the field of E.C.P.D., 
he said, were mostly covered by its Mineral Industry Education 
Division. There was also a Student Relations Committee 
which concerned itself mostly with relations with under- 
graduates and worked mostly through student chapters and 
affiliated student societies. The central committee aided by 
securing speakers for student meetings, by arranging for visits 
by A.I.M.E. officials, and by establishing contacts for field 
trips. No workable method had as yet been found to cover 
the need for systematic contact with young engineers after 
graduation, although the subject had been given some con- 
sideration. 

Two suggestions as to what additional activities E.C.P.D. 


1 A review of Dr. Jackson's uae ‘Present Status and Trends in Engi- 
neering Education in the United States,'’ was published in MecHaNnicaL 


TI Oe Dec., 1939, pp. 912-914, under the title ‘By-Products of 
CPD." 


v 
| 


898 


might undertake were made by Mr. Chedsey. The first was a 
booklet for engineering graduates ‘‘setting forth why and when 
they should consider becoming registered as professional engi- 
neers, with a brief summary of the laws or regulations of the 
various states that would be of help to them in this procedure.”’ 
He also outlined other matters that the booklet might cover. 
His second suggestion was ‘‘the encouragement, and possibly 
some aid in direct development, by a committee of E.C.P.D., 
of personnel methods, through the use of scientific and engi- 
neering aids, in other words, assisting in the development of 
so-called ‘Human Engineering.’ 

During the year, Mr. Chedsey said, the A.I.M.E. had con- 
tributed in several ways toward furthering the objectives of 
E.C.P.D. A biennial review of the schools of mineral tech- 
nology had been published by Prof. W. B. Plank, of Lafayette 
College. The Institute had exhausted an edition of 26,000 of 
its guidance booklet ‘‘Careers in the Mineral Industry,’’ by 
Prof. T. T. Read, of Columbia University, and a revised edition 
had been printed. Lafayette College had continued its 7-year- 
old pre-college guidance program for high-school students 
interested in engineering and mineral technology. The A.I. 
M.E. Mineral Industry Education Division had sponsored the 
publication of a 300-page study, ‘“The Development of Mineral 
Industry Education in the United States."’ Also, he added, 
this Division had discusssed at its February, 1941, meeting ar- 
rangements which existed in the mineral industries for the pro- 
gressive development of the young engineer. 

In conclusion, Mr. Chedsey asked leave to supplemegt his 
report, should one be obtained from his colleagues who had been 
representatives on E.C.P.D. for several years. 


WHAT E.C.P.D. MIGHT DO AND WHAT N.C.S.B.E.E. HAS DONE TO 
HELP 


The report of N. W. Dougherty for the N.C.S.B.E.E. was 
divided into two parts: (1) What E.C.P.D. might do that it 
is not doing to make the program of professional development, 
and (2) what the National Council had done during the year, 
or plans to do, toward furthering the objectives of E.C.P.D. 

Dean Dougherty summarized his suggestions as follows: 


1 Determine causes or reasons why students select the 
different fields of engineering. 

2 Accredit graduate curricula. 

3 Closer coordination between E.C.P.D. and N.C.S.B.E.E, 
in the field of professional training. E.C.P.D. is looking to- 
ward the right kind of mental activity, N.C.S.B.E.E. is pri- 
marily interested in the right kind of experience. Both are 
needed to develop the young engineer. 

4 It might gather information and publish a booklet for 
students and junior members. ‘‘Engineering a Career’’ is for 
parents and the beginner. A booklet for professionally orient- 
ing students and for directing recent graduates would be a great 
help. 

$ By aiding in securing uniform laws by raising the quality 
of weaker laws; and by supporting efforts to maintain high 
standards in their administration. 


What the National Council has done was summarized as 
follows: 

1 On professional training National Council has been very 
active. Emphasis has been placed on qualifying experience 
rather thaneducation. Studies are being made of examinations 
as measures of education. 

2 On professional recognition a committee has tried to ap- 
praise the effects of registration on the engineering profession. 

3 The Committee on Legal Procedure has made study of 
legal practices used in protecting the engineer and the public 
against the unqualified. 
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4 What more may be done. (@) Assist with the guidance 
program. (6) Revive the Committee on Engineering Educa- 
tion. (¢) Take a broader attitude toward the young engineer. 
Boards are not trying to prevent registration; they are trying to 
see that applicants are competent. (d@) Cause every member of 
state boards to thoroughly inform himself about E.C.P.D. 


SACKETT ANNOUNCES DOHERTY'’S ADDRESS ON E.C.P.D. AT 1941 
A.S.M.E. ANNUAL MEETING 


In the absence of the A.S.M.E. representative, A. R. Steven- 
son, Jr., who was to have reported for the Society, Dean R. L. 
Sackett reviewed briefly what had been done during the year 
to further the objectives of E.C.P.D. He told how the A:S. 
M.E. had increased its annual appropriation to E.C.P.D. in 
common with other constituent bodies and about the joint 
sessions of the Society and the Council at the Kansas City 
meeting in June, 1941, under the sponsorship of the Committee 
on Education and Training for the Industries. Copies of the 
eighth annual report of E.C.P.D. had been sent to chairmen of 
the Society's local sections with the request that they study it 
and transmit questions and comments to the Committee on Edu- 
cationand Training. Articles relating to E.C.P.D. and its work, 
including President Doherty’s report ‘‘E.C.P.D. Should Look 
Ahead,’’* had been published in MecHanicat ENGINEERING. 

At the 1941 A.S.M.E. Annual Business Meeting, to be held 
at the Hotel Astor, New York, N. Y. on Monday, Dec. 1, at 
2 p.m., Dean Sackett announced, President Doherty would 
deliver an address on E.C.P.D. 


RECOMMENDS MORE PRACTICING ENGINEERS ON E.C.P.D. 


S.P.E.E. had had a large part in the activities of E.C.P.D., 
said Dean Seaton in reporting as representative of the Society 
for the Promotion of Engineering Education, and this included 
the services of five members on the E.C.P.D. Executive Com- 
mittee. He pointed out that on a per-capita basis the S.P.E.E. 
was making a larger contribution financially than any of the 
constituent bodies. 

Dean Seaton’s major suggestion was that an effort be made to 
appoint a greater number of practicing engineers to E.C.P.D. 
inasmuch as educators had made up a major part of the Coun- 
cil’s membership to date. The services of practicing engineers 
were particularly desirable on the accrediting committees, he 
asserted. They were also greatly needed as lecturers in engi- 
neering schools and as members of boards of regents and 
trustees. In some institutions practicing engineers had been 
helpful in fostering research programs. In his opinion E.C. 
P.D. should urge participation of practicing engineers in such 
institutional relationships. 

The S.P.E.E., he announced, had limited its institutional 
memberships to engineering schools whose curricula had been 
accredited by E.C.P.D., with the exception of Canadian schools 
where E.C.P.D. accreditation had not as yet been undertaken. 

Professional training had been advanced by the schools’ 
participation in the Engineering Science and Defense Training 
program of the U. S. Office of Education which had an enroll- 
ment of 150,000, of whom 90 per cent were engaged in in-train- 
ing courses. It was his hope that ways would be found to 
continue this type of adult education of men in industry after 
the emergency should have passed. 

In Dean Seaton’s opinion, uniform admission requirements 
and membership grade qualifications of engineering societies 
were desirable. He favored the extension of industrial-em- 
ployment opportunities for engineering-school undergraduates 
between their junior and senior years and for young instructors 
of engineering schools. Engineering registration should be 
promoted also. 

See MecHanicaL ENGINEERING, June 1941, pp. 461-463. 
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In closing Dean Seaton characterized E.C.P.D. as practically 
the only coordinating agency in the engineering profession. 


ANNUAL DINNER SURVEYS E.C.P.D. PROGRAM 


The 1941 Annual Dinner of E.C.P.D. was held at the Engi- 
neers’ Club, New York, on Thursday evening, October 30, 
with President Doherty acting as toastmaster. Addresses were 
delivered by N. W. Dougherty, dean of engineering, University 
of Tennessee, who spoke on ‘‘Relation of E.C.P.D. to Registra- 
tion Boards;’’ by A. H. White, president $.P.E.E., whose sub- 
ject was ‘Relation of $.P.E.E. to E.C.P.D.;’’ and by James F. 
Fairman, Consolidated Edison Company of New York, Inc., 
who analyzed the “‘Relation of E.C.P.D. to the Engineering 
Societies."’ 

President Doherty also introduced Dr. C. J. Mackenzie, 
president of The Engineering Institute of Canada, C. R. Young, 
dean of engineering, University of Toronto; Virgil M. Palmer, 
retiring president, N.C.S.B.E.E., and E. A. Holbrook, presi- 
dent National Society of Professional Engineers, all of whom 
responded briefly. 


DEAN DOUGHERTY PRAISES WORK OF E.C.P.D. 


Asserting that there must be some idealism in engineering, 
Dean Dougherty cited the addresses of W. E. Wickenden, ‘“The 
econd Mile,’’* before The Engineering Institute of Canada, 
and that of Vannevar Bush,‘ before the American Engineering 
Council in 1939, in which it had been stated that “‘if there is no 
central organization which had as its creed the best service of 
the profession to the society of which it forms a part, then 
there will be in the end no engineering profession.” 

It was the function of E.C.P.D., he said, to admit desirable 
young men to the profession and to keep out the undesirable 
ones, and it was the function of the N.C.S.B.E.E. to cast out of 
the engineering profession all unqualified engineers who at- 
tempted to practice in it. 

In the accreditation of engineering curricula, Dean Dougherty 
pointed out E.C.P.D. and N.C.S.B.E.E. had a common ob- 
jective. Registration boards had benefited by the accrediting 
program because they made effective daily use of the list of 
accredited curricula. 

The National Council, he said, had set up a committee on 
professional training to parallel the E.C.P.D. committee on 
this subject. It had also inquired into the question, ‘“What is 
qualifying experience satisfactory to the board?’’ and had ar- 
rived at a definition of the term ‘‘satisfactory to the board.”’ 
In the work of the boards, he continued, it was often difficult 
to distinguish between ‘“‘eminent’’ and ‘‘beginning’’ qualifica- 
tion, and it was the boards’ duty to deal with minimum quali- 
fications. 

He paid tribute to the E.C.P.D. Committee on Engineering 
Schools for the effect of its work on the schools, and concluded 
by stating that E.C.P.D. must secure the same recognition of 
the value of the work of its other major committees that had 
been accorded the work of the Committee on Engineering 
Schools, so that all engineers would feel that they were a 
party to the E.C.P.D. program. 


GROWING IMPORTANCE OF ENGINEERING EDUCATION ACCLAIMED 
BY WHITE 


In speaking of the relation between education and engineer- 
ing, President White said that the history of the beginnings 
of the E.C.P.D. deserved to be recorded as the Council had be- 
come a coordinating factor in engineering development. The 


Abstract published under title “‘What Is a Profession?’’ in Mecuant- 
caL ENGINEERING, March, 1941, pe: 297-299. 

‘**The Professional Spirit in Education,’’ by Vannevar Bush, 
CHANICAL ENGINEERING, March, 1939, pp. 195-198. 
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engineering schools, he argued, were like a factory. Partially 
fabricated material was received, inspected, shaped, tempered, 
and passed on so that it could be fitted into the organization of 
the engineering profession. In this process the E.C.P.D. was 
the ‘‘boss’’ of S.P.E.E. and the colleges, inasmuch as it set the 
specifications for the college president. 

Engineering colleges dealt with adolescent engineers, he 
pointed out, while the National Council dealt with their ad- 
mission to the profession. There had been a time when the 
engineer was called a ‘‘roughneck.’’ This was not so 
today. Engineering had come into its own because it had been 
recognized that engineers thought clearly from cause to effect. 
It had been his observation that many arts students did not 
think clearly and did not work hard. There was too much 
‘do as you please and we hope you will do what is right,”’ 
and not enough stress on the discipline of accuracy and every- 
day work. 

Engineers must look to the future, he continued. E.C.P.D. 
had indicated what must be done. Twenty-five years ago 
engineers had worked 12 hours a day and seven days a week. 
They had been too tired to engage in other activities. But 
today, with a 40-hour week, they had time and energy for 
constructive work, and E.C.P.D. had laid out for them a pro- 
gram for continued growth not only in technical but in cul- 
tural fields as well. 


FAIRMAN TELLS OF EXPERIENCES ON E.C.P.D. 


Making it clear that he was speaking solely for himself and 
not for the engineering societies, Mr. Fairman developed a 
“master and servant’’ analogy of the relations between the 
engineering societies and E.C.P.D. in which the societies were 
the masters and E.C.P.D. the servant. He likened the pro- 
fessional development to a beautiful mansion which the masters 
seldom inhabited but which was well staffed with servants 
who were accustomed to send an annual greeting to their 
masters. Apparent indifference of the masters, he said, had 
led some of the servants to dream about how nice it would be 
if they owned the masion, so that they forgot their places as 
servants and became guilty of insubordination. It would be 
better, he asserted, if the servants were to stop dreaming and 
get back to their jobs. 

When he had been appointed a representative on E.C.P.D., 
Mr. Fairman confessed, he tried without much success to dis- 
cover what he was supposed to do. He had attended an E.C. 
P.D. Annual Meeting prior to his appointment and had been 
much impressed with the Council and its activities. However, 
he discovered that he was apparently the *‘Forgotten Man’’ 
and had to find out for himself what todo. He had welcomed 
the opportunity to comment on the draft of the revised guidance 
booklet of E.C.P.D., ‘‘Engineering as a Career,’’ but even 
though his comments had not resulted in changes in the text 
he consoled himself by the thought that he had done his duty. 
It seemed to be the custom to relax, to look wise, and to say 
‘‘yes’’ at appropriate points. During the last year he had 
succeeded in securing additional appropriation for E.C.P.D. 
from the A.I.E.E. and publication in Electrical Engineering of 
President Doherty's report, ‘‘E.C.P.D. Should Look Ahead."’ 
As a result of these experiences he had come to the conclusion 
that if a specific task was to be done, specific action would be 
taken. 

Turning to what he termed his conclusions, Mr. Fairman 
asserted that great care should be exercised in the selection of 
representatives to make up the E.C.P.D. These should be 
made on the basis that appointment was to a job, not an honor. 
It must be ascertained that the appointee had time and capacity 
todo the job. It was a failing of bodies like engineering socie- 

(Continued on page 903) 
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INCE more money is spent on materials by the average 
manufacturer than on machinery and labor together, it 
follows thatthe scientific handling of the material supply 
function through material standardization is of utmost im- 
portance. It should be emphasized that the degree of efficiency 
and economy resulting from standardization depends to a 
large extent upon the completeness and accuracy of the mate- 
rial or purchase specifications as developed and maintained. 
The trend, therefore, in specifications has been toward a precise 
statement in measurable terms of the magnitudes of the per- 
tinent properties and dimensions which determine the utility 
of the material. 

The establishment of material standardization, including 
the preparation of material specifications, results in more than 
bringing the user and the maker together in a clear under- 
standing of the quality of service. Standardization has also 
effected a noteworthy saving in time, money, and convenience, 
and has concurrently raised the average quality and reliability 
of the product. 

In the limited sense in which it is used in this paper, a mate- 
rial specification is the medium for expressing a material so 
that it may be clearly understood by the vendor, the buyer, 
the inspector, and the user. In the main, purchase specifica- 
tions are simply complete systematically written descriptions 
of the material to be purchased, sufficiently accurate and 
definite to insure receipt, at the least cost, of the quality re- 
quired for satisfactory use. 

Consumer purchase specifications are prepared and utilized 
as a supplement to technical-society or government-bureau 
specifications, since the use of the latter within company 
organizations ordinarily involves some interpretation or con- 
densation. National specifications, because they are meant 
to cover the needs of a whole range of industries, are of neces- 
sity highly generalized, treating types, grades, finishes, toler- 
ances, and other properties so comprehensively as to be un- 
suited for the particular requirements of a single company. 
Furthermore, they obviously cannot cover at all individual 
company instructions for packing, marking, and rejection. 
Another important reason for the preparation of company 
specifications involves the identification of materials on 
drawings, correspondence, and records by the company's 
material symbol. 


REQUIREMENTS 


Basic Considerations. In the selection of a manufacturing 
material standard and the preparation of the purchasing speci- 
fication, the governing considerations are ability of the mate- 
rial to meet service requirements, ease of working in the manu- 
facturing process, uniformity, availability, and first cost. The 
emphasis in specifications should therefore, whenever possible, 
be upon satisfactory performance in service and in fabrication, 
rather than upon method of manufacture, chemical composi- 
tion, and physical properties. 

First cost is a subordinate consideration in nearly every 
case. Asa general rule, where expensive labor is engaged to 
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work up or finish purchased materials, it is the part of wisdom 
to establish a somewhat wide factor of safety of quality for 
that material. This is true because the first cost of the mate- 
rial is a comparatively small item in the cost of the finished 
product. It is sometimes necessary, however, to select and 
specify a material which does not come up to what is desired 
for its particular purpose, but which will serve nevertheless 
and which must be chosen because of the lower cost which it 
involves. 

Exact. All requirements of a specification should be definite 
and exact by using numerical expressions of values and there- 
fore be verifiable by measurement or comparison so as to leave 
as little room for misunderstanding as possible. The degree 
of exactness with which the requirements of a specification 
are formulated determines the latter's effectiveness as a guide 
leading toward agreement between the antagonized interests 
of both the producer and the consumer. It should be men- 
tioned, however, that under some circumstances, where nothing 
better is available, unspecific clauses may be of value in giving 
the producer a better idea of the material desired, or by drawing 
attention to an item to be given special consideration. 

To be specific is sometimes difficult, since numerical data 
may not be available, or since many properties and charac- 
teristics of importance do not lend themselves readily to 
accurate and, at the same time practical, definition. For those 
considerations that are not capable of adequate definition it is 
possible to say that the shipment shall be equal to a given 
standard sample. Samples of such commodities must be re 
ceived from the vendor and tested, and the sample must be 
retained for checking deliveries. Though the use of a standard 
sample is an unsatisfactory method of specification, it is some- 
times the best that can be had until the qualities concerned 
can be reduced to a basis of adequate expression. 

Standard. Consumer specifications should be formulated on 
the basis of the foundation laid down by the technical-societies’ 
or by the governmental-agencies’ specifications. Where prac- 
tices of standard specifications vary over a large range, an 
effort should be made to follow the main path of common 
practice, if thereby economy and utility do not have to be 
sacrificed. In cases in which there are no national specifica- 
tions covering the material desired, original specifications are 
prepared based on material which has proved satisfactory in 
use and which deviates to the least possible extent from general 
commercial practice and the capabilities and limitations of the 
supplier. 

The advantages obtained by the use of specifications that are 
recognized as standard throughout the country are, of course, 
much greater than those obtained by the use of specifications 
that are standard only within the plant of a producer or a 
consumer. The national standard is evolved as a result of the 
collective work of the leading experts on the subject and as 
such is more valuable than might be the selection of any indi- 
vidual. Furthermore, by utilizing a standard specification, 
the advantages of simplification are secured. By concentrating 
attention on one standard material of a kind, production on 
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the part of the manufacturers is permitted in larger quantities 
at lower cost, and better facilities are afforded for manufac- 
turing, inspection, and testing. Thus is provided the highest 
quality of material as well as the most uniform product, mini- 
mum cost, maximum availability, and maximum competition. 

On occasion the requirements for any one special material 
may be so great in quantity and the conditions of its use so 
extraordinary as to warrant its procurement and use even 
though it is not an accepted standard. Such instances should 
be carefully considered, however, since frequently the actual 
advantages gained are insufficient to outweigh the disadvan- 
tages resulting from the purchase and stocking of items, the 
uses for which are limited to certain specific services. 

Equitableness. Next in order of importance come those 
qualities concerning the vendor's interest in the material speci- 
fication, which are reasonableness, fairness, and impartiality. 
The producer should be given the greatest latitude in furnishing 
material for the purpose desired. Though specifications should 
be so comprehensive as to leave no chance for ambiguity, it is 
also important that the specification should have the fewest 
requirements consistent with securing satisfactory material. 
Requirements that are not practical, those that specify special 
items which add nothing to the specification value, and those 
that are not sufficiently understood and recognized to be stable 
are all undesirable features. 

Specifications should be reviewed by the producer, who is 
especially helpful in determining whether they are practicable 
from his standpoint. Unnecessarily severe requirements that 
cannot be carried out regularly and uniformly react to the 
disadvantage of both the producer and the consumer, for such 
requirements are likely to increase the cost and interfere with 
production by delaying shipment. Recognition of the vendor's 
point of view is not only advisable as a matter of fairness to 
the vendor but also as a probable essential in securing the 
supplier's cooperation and in making the specification effective. 
No amount of specifications can replace mutual respect and good 
feeling between vendor and buyer. 

Numerical Limits. Even with the best of facilities and with 
careful and skilled workmen, exact duplication of form and 
size as well as physical properties and chemical composition is 
not an easy matter. Consequently, in practice it is required 
that any essential item stated in terms of measurement in a 
specification be covered by a tolerance allowing for deviations 
from the exact nominal value. 

It is a principle of good engineering from the combined view- 
point of technical effectiveness and economic production to use 
the largest commercial tolerances compatible with good per- 
formance of the product. The tolerances at all times should be 
wide enough to accommodate uncertainties of chemical and 
physical methods of tests and inaccuracies of result. The 
consumer is primarily interested in limits, such that uniform 
material is assured that will be satisfactory in service and 
that will process satisfactorily and uniformly in the shops. 
Uniformity of treatment in heat-treating, machining, forg- 
ing, and welding, for example, is oftentimes the only deter- 
minant of the limits. In this connection special care must be 
taken that the specification does not overspecify by requiring 
material which is too good for the buyer’s purposes. Varia- 
tions that may be permissible will differ greatly with the char- 
acter of the service, for in rough work considerable latitude 
may be allowed in workmanship, properties, and dimensions. 
Tolerances should not exclude competition and commercial 
materials by including requirements that are written around 
one particular brand. Composition ranges for tool steels, for 
example, should be sufficiently wide to include in any one group 
most of the trade-name brands which are intended to be similar 
and yet sufficiently restricted so that heat-treatments, applica- 
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tions, and general characteristics are ideutical within the group. 

In general, reduction in tolerances increases the cost of manu- 
facturing and may needlessly antagonize the producer, limit the 
number of available sources of supply, restrict competition, and 
increase the cost of the material and the time required for test- 
ing. 

Certification. The manufacturer sometimes will furnish a 
certified statement that he has tested and inspected the material 
and that it meets all the requirements of the specification. Such 
a certificate of guarantee is generally accepted by the buyer as 
evidence of satisfactory delivery. More often, however, the 
vendor is willing to supply only a certified heat analysis of the 
material. In the event that a certificate is found to be contrary 
to the results of check tests, the material is rejected and the 
matter called to the attention of the vendor. Repeated failures 
of this nature result in the removal of the vendor's name from 
the acceptable sources of supply. 

It is claimed that the certificate plan in many cases has 
greatly reduced the amount and cost of testing. The impor- 
tance generally attributed to these guarantee clauses is, in the 
author's opinion, often exaggerated. In the first place, in using 
such clauses it is necessary to ascertain that they are not ob- 
viously exclusive. If certain guarantees are stipulated specifi- 
cally, it might be assumed that other requirements which are 
not so stipulated are not guaranteed. However, the principal 
consideration in this regard is the fact that most American busi- 
ness is based more on mutual trust and a mutual desire to con- 
tinue doing business than it is on any written record. Very 
seldom does the manufacturer refuse to make good on material 
which is found later to be faulty, whether there was a specific 
guarantee or not. And in neither case will the manufacturer 
broaden his liability to include the cost of interrupted fabrica- 
tion and service caused by the faulty material. Furthermore, 
in general, careful inspection and testing of material are neces- 
sary to insure proper deliveries under any specification. 


COMPOSITION 


Clarity. The specification should be as simple as possible. 
The requirements should be made, as far as possible, mutually 
exclusive, by which is meant that no part of the work should 
be specifically described in more than one place. Repetition of 
descriptions tends to weaken the document. 

The specification must concisely and clearly state what the 
purchaser desires by describing or specifying accurately the 
material or the properties required in standard terminology. 
While brevity and conciseness is desirable, it should be sacrificed 
where necessary in favor of clarity and completeness. This is a 
protection to the vendor and buyer alike, for misunderstandings 
are expensive to both. Specifications, especially, should be so 
drawn up as to make it unnecessary for the vendor to request 
additional information. 

It is assumed that the greatest care will be given to such 
matters as grammar, composition, and selection of words in the 
preparation of specifications. The technical terms or vernacular 
common to the trade to which the specifications apply may be 
used but they must be understood and used correctly. Atten- 
tion also should be given to correct punctuation and spelling to 
avoid misreptesentation. The use of pronouns, especially of 
relative pronouns, should be reduced to a minimum. It is bet- 
ter to repeat the noun even at a sacrifice of elegance. 

Standardized Form. A specification written in conformity 
with standard form tends to eliminate confusion on the part 
of all who handle it, as similar requirements are always in the 
same place. Such a complete and definite form of presentation 
is furthermore a distinct asset to the specification writer, since 
the form itself acts as a guide and often indicates certain details 
to be included that, ordinarily, could be easily overlooked. A 
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logical arrangement of the details also is an important factor in 
clearness. 

The form in general should be compact, with every para- 
graph identified with a number or letter and a suitable heading. 

Consolidation. \t is advisable to prepare specifications the 
scope of which is as comprehensive as possible. The so-called 
consolidated specifications incorporate several grades, sizes, 
tempers, and the like of one broad class of material wherever 
that may advantageously be accomplished, identifying each by 
a numerical suffix. Usually such consolidation is made on the 
basis of similar composition. Consolidation should not be car- 
ried so far, however, that, in order to cover properties for all 
contingencies of use of the material, undue complication results. 

In the process of consolidating specifications, increased oppor- 
tunities are presented for eliminating all unnecessary variations 
in type, form, or size and limiting the use of all similar mate- 
rials. Also the use of consolidated specifications by eliminating 
the repetition of dimensions, ratings, and general instructions, 
and overlapping varieties requires only a portion of the paper 
covering the single specifications. The greatly reduced number 
of papers to be handled and recorded thus requires less clerical 
effort and aids in reducing mistakes. 

Specification Symbol, Date, and Designation. The first item ap- 
pearing at the head of the specification is a symbol consisting 
of appropriate figures, letters, or signs. These characters, 
selected in harmony with the arbitrary company material 
classification, definitely establish and describe the material, 
thus eliminating the old confusion of many different names. 

Approval and effective dates follow which are very important 
in order to avoid possible confusion caused by the unintentional 
use of a specification obsolete through revision. 

The title or designation should be clear, as brief as possible, 
and understandable to the layman. It should be set up in 
directory or index style in which each important word is capi- 
talized. In selecting the title or the name of a standard, the 
purpose should be to give an accurate and adequate conception 
of the matter described in the specification. Titles having the 
maximum self-explanation are desired. While brevity and con- 
ciseness are also desirable it is better to err on the side of using 
too many words, if by so doing misunderstanding of the title 
can be prevented. 

Arrangement. The author has found the following practice 
quite satisfactory: The principal sections in each specification 
are grouped under suitable headings. These headings appear in 
capitals, are underscored, and may be designated by upper-case 
arabic numerals, numbered consecutively. Subsections within 
a single section are preceded by subheadings which are capital- 
ized and underscored and are distinguished by lower-case letters 
in parentheses. The subheading lettering does not run 
consecutively throughout a given specification but begins with 
(4) in each section. 

The requirements are grouped in general under the following 
section headings in the sequence indicated: 

Scope. Applicable requirements. Manufacture. Chemical 
requirements. Physical requirements. Form and size. Size 
tolerances. Packing. Marking. Rejection. 

Sections that cannot appropriately be placed under any of 
the foregoing headings are grouped under special headings in- 
serted in their most logical position. Such special subheadings 
should be indicative of the contents of the sections to which 
they pertain. The use of such subheadings as ‘‘General’’ and 
‘*Miscellaneous”’ is to be avoided. 


CONTENTS 


Scope. The first section with the heading of ‘‘Scope’’ serves 
as an index to the subject matter of the specification. It should 
be noted that such terms for the heading as ‘‘Introductory’’ and 
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‘““General’’ are lacking in definite meaning and may in some 
cases be wholly inappropriate. The section begins with a brief 
but clear general description of the desired material covering 
the types, grades, tempers, and sizes included in the specifica- 
tion. Then follow reference to the equivalent national standard 
specification and information as to whether it has been followed 
without change of technical requirements or with slight devia- 
tion. An explanatory statement that will help the manufac- 
turer to understand the material's intended uses should be in- 
corporated and likewise reference to any processes to which the 
material is to be subjected, if the process is at all likely to affect 
the quality of the material. 

Applicable Requirements. In this group, reference should be 
made to any applicable specifications, general requirements, or 
drawings forming a part of the specification or which must be 
considered to permit a complete interpretation of the specifica- 
tion. 

Any subsection heading should be indicative of the content 
of the subsection to which it pertains. For instance, the sub- 
section heading ‘‘Material’’ calls attention to a specification 
covering the material from which the article is fabricated. 
Other possible subsection headings are designated by appropri- 
ate titles such as ‘‘Code List’’ or ‘‘Layout Sketches.”’ 

Manufacture. This section covers both manufacturing meth- 
ods and quality under the following subsection headings: 

‘Material’ concerns a description of necessary requirements 
relative to the character or quality of the materials used. This 
subsection should be drawn up bearing in mind that the im- 
portance of raw materials as a quality determinant always de- 
pends upon the degree to which deficiencies and lack of uni- 
formity may be corrected within the plant. 

**Process,”’ ‘‘Heat-Treatment,’’ and ‘‘Welding,’’ together with 
any one of a number of other subheadings, designate the method 
of producing and treating the material by the manufacturers. 

‘Edge’ and ‘‘Finish’’ concern a description of any standard 
or special edge and finish requirements. 

‘““Workmanship,”’ ‘‘Structure,’’ and ‘‘Soundness’’ involve a 
description of the uniformity, soundness, nature of the surface, 
and other qualities desired. In the modern plant workmanship 
refers to the efforts of all the workers, the equipment which 
they use, and even the environment in which they work. 

Chemical Requirements; Physical Requirements. In these two 
separate sections, all items listed under “‘Scope’’ should be con- 
sidered, detailing respectively for each those chemical and 
physical requirements, characteristics and descriptions as may 
be necessary to define the material required. 

These sections should also include such descriptions of new 
and not too well-known methods of tests and analysis or even 
well-known standard methods where different methods give 
different results, as may be necessary to insure that the tests will 
be properly conducted and to prevent doubt and ambiguity. 
Where methods of testing, analysis, or inspection are well 
known and understood, it is sufficient if the specification simply 
refers to them. 

In addition, it is often necessary to include methods of sam- 
pling to insure representative samples because the values ob- 
tained for the properties mentioned may be affected by the 
method employed. Any other necessary instructions as to in- 
spection should be given for the guidance of both the inspector 
and the producer. 

The “‘Chemical Requirements’’ subsection headings include 
chemical composition, ladle or heat analysis, sampling, and 
the like. 

Form and Size. This section covers the form of the material 
and the size, including length, weight, coil diameter, and the 
like, which are acceptable. In a factory where storage space 
and machine room are limited, it is often out of the question to 
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accept bars above a certain length, as they would have to be 
cropped short prior to storing or machining, thus necessitating 
an extra operation and probably modifying the estimated cost 
figure. Also outlined in this section are those dimensions 
which must be specified on the purchase order. 

Size Tolerances. Size tolerances, as applied to raw materials, 
may be defined as the permissible or allowable variation in a 
dimension of a part equal to the difference between the mini- 
mum and maximum limits. This permissible variation is ordi- 
narily expressed in terms of either bilateral or unilateral toler- 
ances. By bilateral is meant permissible variations in either 
direction from a specified size, while by unilateral is meant per- 
missible variation in one direction only. 

In general, where the dimensional tolerances are of little in- 
terest, such as on hot-rolled sheet and bar, it is sufficient to 
state that the material shall comply w'th the manufacturer’s 
standard tolerances. In instances, however, where the toler- 
ances are important, even though they may be standard, it is 
necessary to list them in the specification. Thus the exact re- 
quirements are identified with the material and are presented 
for the ready-reference of buyer, vendor, and the raw-material 
inspection department. 

Packing. This section assures receipt of material in a form 
suitable for convenient handling and reduces the possibility of 
receiving goods in a damaged condition. The scope of the 
packing section varies according to the nature of the material. 
It is often limited to a statement that the material shall be 
packed in such a manner that it will not be damaged in ship- 
ment, though frequently specific packing methods are de- 
scribed. In the latter case, material may be required to be 
boxed, burlapped, or strapped to skids as well as being properly 
separated by grade or size when loaded for shipment. Bright- 
surfaced materials usually demand special instructions as to 
suitable separators and wrapping. If a rust preventive is de- 
sired, it is noted that all material shall be suitably oiled for pro- 
tection against corrosion. 

Information may be given on the method of loading in carrier 
trucks or freight cars as well as the allowable weight for box, 
bundle, or skid. When the material is packed on skids informa- 
tion should be supplied as to the type, dimensions, and construc- 
tion of the skid. 

Marking. In this section should be described the manner in 
which the materia! is to be marked and also the marking which 
should appear on the containers before shipping. The marking 
should of course be such that there will be no difficulty in iden- 
tifying the material and applying it to the order on which it 
belongs and thus tie it up to the invoice received by the purchas- 
ing and accounting departments. 

On many materials, the mills and warehouses are only too 
willing to cooperate by marking or painting the material before 
shipment at no cost. Tool steels are furnished by the vendors 
with the purchaser's specification number and a symbol indicat- 
ing the manufacturer legibly stamped on both ends of every bar 
having a cross section large enough to accommodate them. The 
practice of color identification is more or less general in the trade 
and consists of painting at least the ends of the bar and the full 
lengths of the more expensive materials such as tool steels. 

Rejection. This section consists primarily of a statement that 
any material not complying with the regulations and limita- 
tions as presented will not be accepted. It is felt justifiable, 
after formal acceptance by the producer, to insist that the 
specification be met in every respect and to reserve the right to 
reject material which fails to meet the requirements. There 
are, of course, sometimes mitigating circumstances which war- 
rant permitting some leeway. 

Any provisions for the disposal of rejected materials should 
be included in this section. In some cases the material may be 
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paid for as of a lower grade; in other cases rejections are to be 
accumulated and periodically examined by the vendor at his 
expense; and in still other cases, the vendor agrees to be liable 
for time expended or damages incurred as the result of the fail- 
ure of the materials, although this is not a common provision. 
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E.C.P.D. Hears Members’ Views 


(Continued from page 899) 


ties to assign too many jobs to the same man, on the theory 
that a busy man had the most time, but he for one felt that 
there was a limit to the wise application of this theory. 

Officers and directors of participating bodies, he declared, 
should review what they were getting for the money con- 
tributed to E.C.P.D. He criticized the practice of setting up 
new organizations to handle new tasks on the theory that a 
new group would best do the job, when, as a matter of fact, he 
said, continued interest and sustained effort were essential. 

To representatives of participating bodies he suggested that 
they examine their own consciences and ask themselves whether 
they had time and capacity to take on the tasks assigned them. 
Furthermore, he added, they should resign if they found they 
could not give the business called for by their appointment the 
attention it demanded. Their attitude should be not to ask 
the sponsoring bodies what they thought about the problems 
of E.C.P.D. but to tell those bodies what the representatives 
thought and what should be done. In making recommenda- 
tions the representatives should be of one mind. They must 
see their tasks through themselves and not put them off on 
other committees. 

Definite assignments were essential to progress and success of 
E.C.P.D., Mr. Fairman said. The Council had adopted policies 
in October 1933. Did we find all the answers in 1933, he asked, 
or had we become discouraged and lost heart. What effective 
action had been taken on the recommendations of E.C.P.D.'s 
committees? If those recommendations were not effectively 
implemented by the engineering societies, some other group 
would take them over. The Committee on Student Selection 
and Guidance had been stimulating local sections to do some- 
thing about the problems in the field of the cofnmittee’s inter- 
ests. What had been done? he asked. Model registration laws 
should be taken out of the realm of theory into the realm of 
practice; they must yield to fact and not to fancy. 

In conclusion, Mr. Fairman emphasized again the statement 
that he was expressing his personal opinions and not those of 
any group and his conviction that ‘‘we are not doing what we 
might do.’’—G.A.S. 
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O conceive a simple, straightforward theory into which 
to fit the apparently chaotic episodes of contemporary 
world events is no mean achievement. When an author 
undertakes this difficult assignment and moves with consum- 
mate skill and dexterity in meeting his own challenge, his ideas 
are surely noteworthy.? 

James Burnham is such an author, and his provocative thesis can 
be bluntly summarized at the outset: Any society comes under 
the dominant leadership of those of its members who can most 
effectively control its instruments of production. In our capi- 
talist world, with its very foundations shaken by persistent 
employment of men and productive capacity, the former 
capitalist controllers are fast losing their old-time power. But 
no classless Utopia is imminent. Instead, control shifts to a 
new ruling group composed of the bureaucrats and government 
officials into whose hands is passing real power over production. 
This group—the ‘‘managers’’—like their capitalist predecessors 
will hold the reins of power, reserving for themselves the usual 
plums which are the reward of dominance. And the masses, 
formerly won into supporting capitalist leadership by identify- 
ing their welfare with that of their employers, will be cajoled 
by another set of slogans and rationalizations into supporting 
their new directors. A major social transition is accomplished 
in the birth of a ‘‘managerial"’ society. 

Each of the author's five main assertions must be summarized 
in turn before we can rationally evaluate the main thesis 

1 Capitalism as a Way of Life Is Dying. By a ‘‘way of life’ 
the author means that social and econamic system of individual 
and institutional functioning which constitutes a particular 
society. Running through the varied kinds of society which 
man has evolved, three elements commonly occur: 


(4) A productive system. 

(6) Social classes differing in their access to, and control 
over, this productive system, both as to its technical operation 
and as to the distribution of the goods it produces. 

(c) A system of beliefs and socially accepted rationaliza- 
tions by which all elements of the whole society, no matter how 
involved in or excluded from control or ‘‘spoils’’ or both, come 
to support the status quo. As the author puts it: ‘Ideologies 
capable of influencing and winning an acceptance of great 
masses of people are an indispensable verbal cement holding 
the fabric of any given type of society together.” 


For example, capitalist society comprises two broad eco- 
nomic groups—the capitalists, owning and controlling the in- 
struments of production and giving themselves, according to 
the author, “‘disproportionate’’ rewards for their administra- 
tive efforts; and the workers, doing the capitalists’ bidding 
and, through a system of slogans and rationalizations, identify- 
ing themselves and their interests with those of their *‘bosses."’ 
The capitalists, in short, have been a ‘‘ruling’’ class. 

Of late, however, the capitalists, i.c., owners, more and more 
withdraw frotf contact with the productive process or from 


' One of a series of reviews of current economic literature oe 
engineering prepared by members of the department of economics an 
social science, Massachusetts Institute of Technology, at the request of 
the Management Division of The American Society of Mechanical 
Engineers. Opinions expressed are those of the reviewer. 

Managerial Revolution,’ by James Burnham, The John Day 
Company, New York, N. Y., 1941, 285 pages. 
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serious, direct control over the industrial machine. And capi- 
talism appreciably weakens as capitalists vacate factory and 
office for beach home and yacht. For, ‘‘to rule society . . . is a 
full-time job.”’ 

Furthermore, an even more challenging change has taken 
place among noncapitalist groups. Any social ideology is suc- 
cessful only so long as it supports the ruling classes and appeals 
to the masses. Capitalist slogans still meet the first test, but 
Burnham stresses that increasingly they are failing to meet the 
second. 

In one telling paragraph the author summarizes his analysis 
of capitalist decline. “The United States, certainly, has not 
escaped mass unemployment nor permanent agricultural de- 
pression nor colossally growing debt nor idle capital funds nor 
the inability to utilize technological possibilities. If the re- 
duction in the area of private enterprise in the total economy is 
as yet behind that in Russia and Germany, the tendency and 
direction are no less unmistakable. As in other nations, the 
reduction is twofold in character: An ever-greater percentage 
of enterprise is conducted outright by the state, and to an 
ever-firmer extent the rest of enterprise is subject to state 
control.”’ 

2 Socialism in the Contemporary World Is Impossible. As 
Burnham argues, socialism (connoting a fully democratic, class- 
less society) is an extremely unlikely successor to capitalism. 
In a world like ours the intricate techniques of production in- 
creasingly separate the planning and controlling group from 
the workers on their assembly lines. And, as always, such a 
technical cleavage of function is reflected in the social class 
structure. Russian experience with worker ‘‘control"’ is cited 
as additional evidence against the immediate likelihood of the 
elimination of industrial ‘‘leadership.’ The capitalists, lack- 
ing their old drive and vigor, and withdrawing increasingly 
from the factory, lose control of the productive system. Here 
is capacity without contact. The workers, on the other hand, 
although they are immersed in the details of industrial life are 
unable to control it. Here is contact without capacity. Hence, 
there emerges by default a new dominant class into whose 
hands the control of society is shifting. 

3 A Group of Technicians and Officials (the Managers’’) Is As- 
suming Control of Our Productive Processes. There is arising a new 
managerial type, the bureaucrat, whose function is to organize 
effectively the productive system, through government regula- 
tions, state rules, and administrative edicts. Congresses and 
parliaments, once the bulwarks of capitalism's private property 
rights, relinquish ultimate, effective control of industry to 
these technically trained, efficient state functionaries. As the 
author describes this process, *‘a state which is building roads 
and steel mills and houses and electric plants and shipyards, 
which is the biggest of all bankers and farmers and movie pro- 
ducers, which in the end is the corporate manager of all the 
major instruments of economic production, can hardly be run 
like the state which collected a few taxes, handled a leisurely 
diplomacy, and prosecuted offenders against the law. Nor can 
the same kind of men rum it.” 

4 The Managers Are Coming to Power Through a Major Social 
Transition (the ‘* Managerial Revolution’’). This transfer of power 
from one social group to its successor, when accompanied by 
appropriate shifts in institutional organization, constitutes 
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what is called a social revolution. Two elements are usually 
involved in such a major transition: First, the former (now 
outmoded) dominant class must be superseded. Burnham 
argues that this is rapidly being accomplished, for example, 
through such state activities as the outright taking over of an 
economic function, as in the TVA, or through a widened state 
control, as in security exchange policing. Second, there 
emerges a new dominant group capable, on the one hand, of 
controlling the productive machinery, and, on the other, of de- 
fending itself and its new power, usually through the winning 
of wide popular support through convincing the bulk of the 
people that the new dominant class represents their interests as 
well as its own. In regard to timing, the author insists that 
the major ‘managerial revolution is not just around the 
corner . . . The corner of the managerial revolution was turned 
some while ago.” 

The easiest road to power for the new control group today is 
adictatorship. But, “it should be noted that a totalitarian type 
of dictatorship would not have been possible in any age previous 
to our own. Totalitarianism presupposes the development of 
modern technology, especially of rapid communication and 
transportation. Without these latter, no government, no mat- 
ter what its intentions, would have had at its disposal the 
physical means for coordinating so intimately so many of the 
aspects of life."’ Accordingly, it would seem that the first 
stages of managerial control will be predominantly nondemo- 
cratic in nature. In the long run, however, certain democratic 
aspects may persist or even expand. For example, some limited 
forms of democracy such as elected advisory committees or 
public forums may enable the managers more readily to under- 
stand the general public and, in addition, provide a good safety 
valve through which opposition elements may blow off steam 
without upsetting the apple cart. 

5 The Managers Will Establish a New Form of Economic Organi- 
zation (the ‘Managerial Society’’). The elements of capitalism's 
successor (some of them already visible) may be enumerated. 
Private ownership of the means of production is superseded 
by state control operating through a corps of technically 
trained bureaucrats. These ‘‘managers’’ will operate or con- 
trol the major elements of the production system with one eye 
on technical efficiency and the other on assuring themselves a 
generous compensation for their efforts. A new set of myths 
and slogans will facilitate these shifts by identifying, at least 
in the public’s mind, its own interest with that of the new 
dominant class. 


So provocative an analysis of contemporary America renders 
critical evaluation extremely difficult. The tremendous intel- 
lectual drive of the author’s argument makes it seem almost 
carping to dwell upon matters which, important in themselves, 
are but minor segments of his inclusive thesis. Nevertheless, 
three types of comment demand presentation. First of all, 
there is the matter of assumptions. It is immediately clear 
that Burnham as an economic determinist rather tacitly as- 
sumes that his readers acquiesce. To those who do not 
agree that the methods whereby men get their livelihood 
basically determine social living, the whole book is obviously 
a phantasy. 

Although the conception of social revolution is carefully de- 
fined, no elaborate argument is offered to prove that today, in 
very truth, we are undergoing a revolution rather than a 
period of excessively rapid social change of the type character- 
istic of all dynamic societies. Again, the reader cannot but 
note the almost casual way with which the author dismisses 
genuine democracy as being impossible in this ‘‘historical 
epoch"’ of world history. To an American audience this major 
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element of our national thinking deserves more careful analysis. 
These underlying assumptions may alienate many readers. 

In addition to assumptions, there are certain points in the 
argument itself which may be difficult to accept. The abandon- 
ment of a price system seems to involve us in difficulties not 
completely visualized by our author. For example, he says, in 
discussing Germany and Russia and their productive capacities, 
“Here again, we are not concerned with what goods are pro- 
duced, but with the volume of production relative to popula- 
tion and potential capacity.’’ If this is taken at its face value 
it follows that if America disregarded money symbols and used 
only tons, and if we devoted our entire production capacity to 
producing bricks and cement, we could increase output 500 per 
cent and starve to death within a month. To the consumer, 
what goods are produced constitutes the essence of the economic 
problem. The long-run satisfaction of consumer wants (pre- 
sumably bound up in the author's own acceptance of historical 
materialism) is surely not so obviously furthered by such crude 
decision making that analysis is unnecessary. 

Again one wonders whether stating that only three alterna- 
tives confront the world is not more appealing in its simplicity 
than in its realism. The reading of world history perhaps sug- 
gests that in a society of complex institutional forms such 
simply forked roads seldom present themselves. Some readers 
may feel, for example, that the trained technicians who in the 
absence of the owners increasingly control corporate enterprise 
may prove more than a match for the state bureaucrats in the 
current struggle for power. Capitalism, seeing the handwriting 
on the wall, may through some such device yet prove itself 
possessed of surprising resilience and reserve strength. 

Despite such moot points, and notwithstanding the hesitancy 
with which some readers may accept the author's basic assump- 
tions, the incisiveness and driving force of Burnham's total 
argument is ‘good medicine’’ intellectually. The reader is 
almost inescapably forced to re-examine his own thinking in 
an effort to find an equally, or possibly an even more, water- 
tight explanation of contemporary world events. And whether 
one concludes that we are experiencing a social revolution or 
merely social change at a terrifically accelerated rate, one is 
squarely confronted with the vital question of our socially 
dominant class—their training, their goals, and their methods 
of control. On this issue the author has presented a brilliant 
interpretation which may serve as confirmation to those who 
agree and a powerful, challenging, counterstimulus to those 
who may feel driven to differ. 


Need Naval Ordnance Materials Inspectors 


N June the U.S. Civil Service Commission announced that it 
was recruiting inspectors of naval ordnance materials. Ap- 
pointments are being made at the Washington, D. C., Navy 
Yard, Naval Torpedo Station in Alexandria, Va., and at various 
contractor plants in the field. The examination announcement 
covering these positions has just been issued in revised form, cov- 
ering positions paying from $1620 to $2600 a year and such 
optional branches as optical and fire-control instruments, naval 
guns and accessories, munitions, and ordnance units. 

The need of the Navy Department for Junior Inspectors 
($1620 a year) is particularly pressing. 

No written examinations are given for any of these positions. 
Applicants are being rated on their education, training, and 
experience as shown in their applications. Anyone under 65 
years of age qualified in any of the several fields connected with 
this work is urged toapply. Applications will be accepted until 
further notice. Interested persons can secure the form Announce- 
ment No. 95-Revised from any first- or second-class post office, 
or from the U. S. Civil Service Commission, Washington, D. C. 
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BRIEFING THE RECORD 


Abstracts and Comments Based on Current Periodicals and Events 


ATERIAL for these pages is assembled from numerous 
sources and aims to cover a broad range of subject matter. 
While few quotation marks are used, passages that are directly 
quoted are obvious from the context and credit to original 
sources is given. 


Million-Volt X Rays 


VARIOUS SOURCES 


ILLION-volt X rays, until recently obtainable only with 
elaborate equipment and used in a few hospitals for 
cancer treatment, have been made available to industry in porta- 
ble apparatus and are being used to speed defense efforts at 
several large plants. 

The story of million-volt X rays, their applications, and 
their possibilities, was told jointly at a recent symposium by 
E. E. Charlton and W. F. Westendorp of the G-E Research 
Laboratory, who described the construction of the X-ray equip- 
ment; C. D. Moriarty of the G-E Schenectady Works Labora- 
tory, who explained the application of million-volt X rays in 
the examination of large castings; O. R. Carpenter of The Bab- 
cock & Wilcox Company and A. J. Moses of Combustion Engi- 
neering Company, Inc., describing the application of 1,000,000- 
volt X rays in inspecting boiler drums and pressure vessels, 
and comparing million-volt and 400,000-volt use; Donald 
McCutcheon of Ford Motor Company emphasizing aluminum 
investigations; and E. W. Page of the General Electric X-Ray 
Corporation, who pointed out some of the other industrial 
applications of X rays. 

The million-volt outfit will photograph through 5 in. of 
steel in 2 min, Dr. Charlton explained. A 400,000-volt tube, 
the next size smaller, requires 3!/2 hr to do it, and does not 
show nearly as much detail through these thicker sections. 
Thus the new apparatus speeds inspection of parts for vital de- 
fense machinery. It is being used regularly in Schenectady to 
test large castings. Extensive industrial use is made possible 
by the compactness of the design. The tank is 3 ft diameter by 
4ft. Including the cooler and 2-ft extension chamber the over- 
all height is 7 ft. The weight is 1500 lb. These extremely 
small dimensions and the low weight—smaller and lighter than 
any equipment previously built for even 400,000 v —have been 
made possible by three novel developments. 

The first one is the use of Freon gas under pressure as an in- 
sulating medium in place of oil. At a pressure of 50 lb, Freon 
12 has a dielectric strength three times as great as the purest 
transformer oil. The breakdown values of Freon are consistent, 
whereas oil is erratic. The heat-transfer problem inherent in 
gas insulation was solved by means of a small cooler which 
consists of a '/\;-hp fan circulating the Freon gas over finned 
water-cooled copper tubing and through the transformer. 
At low ambient temperatures, such as may occur in industrial 
plants in winter, the Freon must be kept at summer tempera- 
ture by electric heaters to keep it from condensing on the tank 
walls. 

The second novel development is the use of a resonance trans- 
former without iron core. All users of high-voltage equip- 
ment operated on alternating current are familiar with the 
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charging current. In the ordinary transformer this current 
serves no directly useful purpose but is a necessary evil since 
it serves to reverse the potential of the high-voltage terminal 
of the equipment, which has a considerable capacity to ground. 
In the resonance transformer this charging current has been 
put to good use: It is made to flow through a large induc- 
tance coil without iron core and thereby it produces exactly 
the high voltage required. In other words, the inductance 
of the coil and the capacity of the high-voltage terminal have 
been chosen to tune at the frequency of the power supplied to 
the transformer. By the application of a small amount of 
power to a thin flat primary coil placed underneath the high- 
voltage inductance coil, the resonant system of coil and capacity 
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FIG. 1 SECTIONAL DRAWING OF 1,000,000-voLT x-RAY UNIT 


(1 Cooler. 2 Slotted brass shield. 3 Steel tank. 4 Spring for the 
rod. 5 Variable reactor. 6 Cathode assembly. 7 End turn filament 
coil. 8 First intermediate electrode. 9 Secondary coils. 10 Shields 
around the X-ray tube. 11 Laminated shield. 12 Glass tie rod. 13 In- 
sulating filament control shaft. 14 Primary winding. 15 Tap lead. 
16 Focusing coil. 17 Glass envelope. 18 Lead shield 19 Laminated 
steel bottom. 20 Tungsten target. 21 Filament control motor. 22 
Water jacket. 23 Extension chamber. 24 Lead diaphragm.) 
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Courtesy Babcock & Wilcox Company 


FIG. 2 RADIOGRAPH OF WELD IN STEEL 4!/9 IN. THICK 
(Showing standard penetrameter, marked 45, in accordance with A.S.M.E. Boiler Code.) 


can be made to swing up to one million volts. The high-volt- 
age coil is 30 in. high, 18 in. outside diameter, and 8 in. inside 
diameter, and consists of thin coil elements stacked on top of 
each other. The high-voltage terminal on top of the trans- 
former is a rounded brass spinning 6'/2 in. high and 18 in. in 
diameter. As mentioned before, no iron core is needed inside 
the coil. This simplifies the insulation problem and reduces 
the tank diameter to two thirds of that required for the con- 
ventional transformer. The space inside the high-voltage coil 
has a very uniform voltage gradient, as the million volts are 
distributed over the 30-in. coil-stack height. This uniform 
gradient makes possible the use of glass rods as mechanical 
tie-rods to hold the stack together, thereby allowing opera- 
tion in any position. Each of the seven rods is tested at 1500 
Ib tension and spring-loaded to 500 lb in the transformer as- 
sembly. An eighth rod serves as the filament-control shaft. 

The power frequency chosen for resonance is 180 cycles per 
second from purely practical design considerations. A syn- 
chronous motor generator is used to maintain the frequency 
accurately and to eliminate the effect of line voltage fluctua- 
tions. The power required to operate the outfit at 1000 kv and 
3 ma is approximately 4 kw. 

The third novel development is the sealed-off multisection 
X-ray tube because it does not require a vacuum pump and its 
location in the center of the high-voltage coil does not increase 
the size of the tank. 

The X-ray tube has twelve sections. Electrons to produce 
the rays emanate from a heated filament at the top. As they 
pass through each section, a voltage of about 84,000 is applied, 
giving them an added push. By the time they reach the bot- 
tom, they have been boosted by a total voltage of a million. 
Then they hit a tungsten target, in an extension of the tube 
which projects from the bottom of the tank, and X rays result. 

Unlike the small tube, where the X rays come off at right 
angles to the electron beam, most of the million-volt rays 
pass through the target and emerge in the direction in which the 
tube is pointed. 

Consequently, in most industrial uses, the tube, and the 
tank with it, is aimed like a gun at the casting to be examined, 
and the X-ray film is fastened to the other side. When it is 
more convenient, however, pictures may be made with the rays 
that come off to the side. 

It is the economy of the million-volt X-ray equipment, as 
compared with smaller units, that makes possible routine ex- 
amination of steel castings, according to C. D. Moriarty, in 
charge of the equipment used in the General Electric laboratory. 

For some years, he said, factories have made routine examina- 
tion by X rays of all welded parts to test their quality but, 
in the case of steel castings, would only inspect a few samples. 
The reason has been that the weld required only from one to five 


per cent of the total volume of the metal to be X-rayed, whereas 
examining a casting means radiographing practically the entire 
volume. 

However, this can be done economically with the million- 
volt tube which, on flat areas, permits 64 times the volume 
of metal to be examined per man-hour. This is because the 
big tube can be placed far back from the job, and a large area 
sprayed with X rays at once. A large film in back of the cast- 
ing will record the entire area in one shot. With lower power, 
the tube must be placed much closer to obtain the desired in- 
tensity. 

It is amusing, said Mr. Moriarty, to. watch the face of an 
uninitiated chipper when he is told where to chip on a casting, 
how far below the surface to go, and what he will find when he 
gets there. His look of patient resignation turns to some- 
thing akin to awe, when he uncovers the predicted defect. 

When the chipping is completed, the holes are filled by weld- 
ing, and the casting is again X-rayed in the regions of major re- 
pair. After the casting is finally released the radiographs and 
other records are filed, to be kept for ten years. 


FIG. 3 POSITIONING 1000-KvV x-RAY EQUIPMENT PREPARATORY TO 
RADIOGRAPHING A CASTING 
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Some conception of the sensitivity possible with X rays of 
1000-kv peak is shown in Fig. 2 which is a reproduction of a 
radiograph taken through lead filters of a 41/:-in-thick weld. 
On the tube side of the weld, standard single-thickness-type 
A.S.M.E. penetrameters ranging in thickness from 2 per cent of 
4'/. in. to two per cent of 2 in. were placed during the exposure. 
On the original the smallest hole in the 2-in. gage can be seen. 
This hole has a diameter of approximately °/¢ in., which is 
equal to slightly less than 2 per cent of the plate thickness. 
The outline of the 2-in. gage, 0.020 in. thick, can be clearly 
seen on the film which indicates that defects of a thickness 
less than one per cent of a 4'/,-in. plate can be detected. 


Magnetic Oil Filter 


MACHINERY LLOYD 


HE most fruitful source of wear on bearings and other 

working surfaces is the presence of metallic particles in 
the lubricating oil or cutting fluid, according to an article 
published in the July 26, 1941, issue of Machinery Lloyd (Lei- 
cester, England). The particles giving the most trouble are 
those small fragments of iron or steel which contaminate the 
oil after being produced by wear from the sliding parts. There- 
fore the extraction of these ferrous particles is most important, 
and this should be done without interfering with the free 
circulation of the oil. Recently a simple and efficient method 
has been devised of achieving this separation by the use of 
Philips magnetic filters, of the type shown in Fig. 5. These 
filters comprise a cylindrically shaped permanent magnet 
having pole pieces at each end. Between the pole pieces are 
five two-sectioned iron rings interconnected by brass strips in 
such a way that an air gap is left between the rings. The 
magnetic flux from the magnet passes from the pole pieces 
across the rings and therefore traverses the six air gaps. A 
nonmagnetic sleeve fits over the magnet and the whole device 
is mounted in a nonmagnetic outer casing. 

The liquid to be cleansed is allowed to flow between the inner 
wall of the housing and the outer and inner side of the rings, 
so that the field on both sides of the air gap is used. As the 
liquid passes these gaps 
the iron and steel par- 
ticles in suspension will 
be drawn in between 
the gaps. Naturally, 
the first air gap fills 
first, and when full fur- 
ther particles pass to 
the second gap and so 
on, until all gaps are 
filled. At this point the 
filtering action ceases, 
the filter is saturated, 
and must be cleaned. 
As the iron rings are in 
halves the two parts 
may be easily removed 
from the magnet. As 
they are of soft iron, 
they then immediately 
FIG. 4. ENLARGED PORTION OF FIG. 5 lose their magnetism 
SHOWING HOW FERROUS PARTICLES IN —_ and can easily be cleaned 

THE OIL ARE ATTRACTED INTO THE by washing in kerosene, 

AIR GAPS BETWEEN THE RINGS gasoline, or trichlor- 
THUS LEAVING A FREE ethylene. The lid of the 
PASSAGE FOR THE OIL filter is held on by means 
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of a toggle clip so that loosening the screw immediately al- 
lows the cap to be removed and the magnet to be withdrawn. 

A number of experiments have been conducted to establish 
the rate at which the filter extracts ferrous particles from the 
oil. These show that the speed of extraction depends on 
several factors, chief of which are the viscosity of the oil, the 
quantity of iron passing through the filter per hour, the size 
and nature of the iron particles, and the amount of iron already 
contained in the filter. The smaller the resistance encountered 
by the iron particles during their passage through the oil, 
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OUTLET 
FIG. 5 SECTION OF PHILIPS MAGNETIC FILTER 


‘The contaminated oil passes across the air gaps formed by the rings 
surrounding the permanent magnet. The nonmagnetic cover over 
this magnet prevents the particles from adhering to the magnet itself. ) 


i.e., the thinner the oil, the greater is the chance of these iron 
particles being drawn into the gaps. A high temperature is 
therefore conducive to a high speed of extraction. 

The amount of oil flowing through the filter per unit of time 
determines the speed at which the oil passes the gaps. The 
proportion of suspended iron that is drawn into the gaps de- 
pends upon this speed; the more the oil filter has to deal with 
per unit of time the smaller this proportion will be. Tests 
have shown that a good filtering action is obtained when 110 
gal of oil flow through the filter per hour, and that in many 
cases the filtering action is more than sufficient at a flow of 
130 gal per hr. 

The magnetic filter, originally intended for the purification 
of lubricating oils, has also been found useful as a means of 
removing fine ferrous swarf from cutting oils. In this respect 
not only does the filter effect a considerable saving in the con- 
sumption of the cutting oil, but the extraction of the magnetic 
particles results in reduced wear of the working parts of the 
machine tool, while in the case of automatics greater tooling 
accuracy is obtained. Again in certain machine tools it is 
necessary to use an expensive cutting oil applied to the tool 
edge under high pressure through fine apertures, where the 
presence of swarf could cause damage in many ways. The 
success of the magnetic filter for cleaning cutting oils lies in 
the fact that its efficiency begins where other methods cease 
to function. The conventional weir and settling-tank methods 
are still essential for the initial removal of gross contamina- 
tion, otherwise the trapping surfaces of the magnetic filter 
would be too quickly clogged. This would impair the ef- 
ficiency of the filter for its real purpose, the removal of fine 
swarf which cannot be filtered by other methods. 

Where possible the magnetic filter should be installed in the 
suction line, thus affording economy in wear and tear on the 
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pump bearings; but no hard and fast rule can be employed as 
it frequently happens that pumps are in a semisubmerged 
position. 

Another extremely valuable application of the magnetic 
separator is its use on hydraulically operated machine tools. 
Usually with this class of machine, filters are built into the 
oil circulation in order to prevent unnecessary wear. It has, 
however, been found that the addition of a magnetic separator 
has effected considerable improvement; for example. a mag- 
netic filter was placed in the pipe line of a hydraulically oper- 
ated planing machine which had been in service for a short 
time. During the first week after fitting, 4000 mg of iron was 
extracted by the filter, while during the second week 1018 mg 
was extracted. 


Storing Liquid Carbon Dioxide 


INDUSTRIAL AND ENGINEERING CHEMISTRY 


RANSPORTATION and storage of bulk low-pressure 
liquid carbon dioxide are discussed and compared with 

conventional high-pressure methods of handling in a paper by 
C. A. Getz and Eric Geertz in the September, 1941, issue of 
Industrial and Engineering Chemistry, Industrial Edition. 

Carbon dioxide has become an important industrial chemical. 
It is being used extensively in dislodging coal in mines, in 
carbonation of soft drinks, for refrigeration purposes, in various 
chemical manufacturing processes, and in fire-extinguishing 
systems. The bulk, low- 
pressure liquid method of 
handling carbon dioxide is 
playing an important role in 
expanding these uses. 

Carbon dioxide has been 
transported and stored in the 
liquid state since 1823. Cyl- 
inders of 50 lb capacity have 
been the usual container. 
Because of the high vapor 
pressure of liquid carbon di- 
oxide at temperatures en- 
countered in the temperate 
zone, it is necessary to make 
these steel cylinders of heavy 
wall construction. The tare 
weight ranges from 90 to 
135 Ib per cylinder. Cylin- 
ders must be tested periodi- 
cally at a pressure of 3000 
psi. The pressure which de- 
velops in a normally filled 
cylinder at 68 F is 850 psi, at 
77 F it is 1136 psi, and at 86 
F it is 1436 psi. 

Carbon dioxide is also 
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needed by industry. It is necessary to crush the solid carbon 
dioxide, place it in high-pressure cylinders, and allow it to 
liquefy in order to obtain commercially usable liquid or 
vapor. 

The handling of liquid carbon dioxide in the 50-lb-capacity 
cylinders is entirely satisfactory except for the excessive cost 
and inconvenience involved in handling the many heavy cylin- 
ders to cbtain appreciable quantities of the gas. 

The bulk low-pressure method of handling liquid carbon 
dioxide makes it possible to eliminate the majority of the ob- 
jections to the high-pressure liquid method as well as to the 
dry-ice method. This new method takes advantage of the 
fact that a reduction in the temperature of liquid carbon dioxide 
results in a reduction in the vapor pressure. At a temperature 
of O F it is practical to use large pressure vessels instead of 
small steel cylinders. At this low temperature only 290 psi is 
exerted, so that relatively thin-walled pressure vessels can be 
used. 

Each pressure vessel is thermally insulated to prevent rapid 
heat entrance from the surrounding atmosphere. The storage 
tanks are equipped with mechanical refrigerators to main- 
tain a relatively constant temperature. Transport trucks and 
tank cars are not equipped with mechanical refrigerators be- 
cause it is seldom that the pressure rises to the point where 
vapor must be relieved by the safety valves to maintain normal 
working pressure. 

Storage tanks are built for a working pressure of 325 psi and 
are tested at 650 psi. 

It has been found by experiment that the greatest refrigerat- 


NASMYTHS 
PATENT STEAM HAMMER, 


handled in its solid (dry ice) ~~... 
form at approximately 
F. Dry ice can be handled Oe me 
but because of its extremely 
low temperature, considera- JAMES NASMYTH’S 1843 PATENT STEAM HAMMER—A TRACING IN INK OF THE ORIGINAL DRAWING 


ble Joss results from exces- 
sive heat input. Further- 
more, dry ice is not a con- 
venient source of carbon-di- 
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(For an interesting and informative article about the Nasmyth steam hammer and the controversy over it, 
see Mgecuanicat ENGINEERING, June, 1929, pp. 445-447, ‘The Invention of the Steam Hammer,”’ by H. W. 
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ing effect is obtained when the cooling coil is placed in the 
vapor space at the top of the tank. 

The refrigerator is started and stopped by a mercury switch 
operated by a Bourdon tube under tank pressure. Usually 
this switch is set to make contact at 305 psi and to break con- 
tact at 295 psi. 

Various safety devices are supplied to relieve pressure in 
case the refrigerator fails to function properly. A special 
diaphragm-operated relief valve with a  synthetic-rubber 
seat is provided which is set to relieve carbon-dioxide vapor at 
345 psi. This valve functions to refrigerate the storage tank by 
bleeding vapor at a slow rate. It is bubble-tight below the 
upper limit of the normal operating range. 

The diaphragm valve does not meet the A.S.M.E. Code re- 
quirements so it is necessary to provide direct spring-loaded pop 
valves. It was found that soft-seated valves of this construc- 
tion did not operate precisely so it was necessary to use a metal- 
to-metal valve. This type of valve is not bubble-tight but by 
inverting it and flooding the seat with oil, a satisfactory leak- 
proof valve is obtained. Two such direct spring-loaded valves 
are provided on each low-pressure storage and transport vessel. 

A dual control valve is provided to make it possible to service 
the relief valves. This is designed so that tank pressure can be 
shut off from the variots relief valves. It is impossible to shut 
them all off at one time. 

The direct spring-loaded relief valves are set to relieve at 357 
psi which is 10 lb above the diaphragm-valve relieving pressure. 

In addition to the pressure-relief valves the tank is provided 
with a frangible diaphragm assembly. The diaphragm bursts 
at a pressure of 600 psi. This is 50 lb below the pressure at 
which the vessel is tested when manufactured. A valve is 
placed in the line leading to the frangible diaphragm so that it is 
possible to change the diaphragm if corrosive atmospheres 
should be present. This valve is designed so that it can be 
locked only in the open position. 

A number of 4-ton storage tanks were insulated with various 
media, and the insulation efficiencies studied at an outside 


M-3 TANK LEAVING PRODUCTION LINE AT SCHENECTADY WORKS OF AMERICAN LOCOMOTIVE COMPANY 
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TABLE 1 INSULATION EFFICIENCY DATA 


CO; 
bled 
for Heat Pres- 
con- input sure Refrig- 
Insu- stant to rise, erator 
lation pres- tank, Ib per running 
thick- sure, Btu sqin. time, 
Type of ness, Ibper per K per per 
insulation in. hr hr factor hr cent 
Vegetable cork.... 8 8.9 1060 0.420 1.24 32.3 
BOCK 8 10.5 0. 494 1.56 35-0 
Vacuum, 30in.Hg. 5 53-5 6360 1.58 
Vacuum, 15 in. Hg. 71.2 8460 2.10 
Dead air space.... § 80.8 9620 2.38 


temperature of 100 F and a liquid-carbon-dioxide temperature of 
2 F. 

Table 1 gives the results of these tests. Column 2 shows the 
pounds per hour of CO, bled to maintain the pressure at 300 psi 
in the tank with the refrigerator not working. 

Column 3 gives the corresponding heat input to the storage 
tank. 

The K factor is the average heat transfer per square foot of 
tank surface per degree F temperature difference for one inch of 
insulation thickness. This value includes heat transfer 
through piping as well as insulating material. 

Column 5 shows rate of temperature rise after the rate be- 
came nearly constant. 

Column 6 shows the percentage of refrigerator running time 
for a 1-hp Freon refrigerator with an ambient temperature of 
100 F. 


More Tanks M-3’s, M-4’s 


HE American Locomotive Company will shortly let con- 
tracts for government-financed expansion of its Schenectady 
plant which will more than double present facilities for produc- 
ing medium tanks. This com- 
pany which produced the first 
M-3 tank and was the first to 
get it into regular production is 
now putting out more than two 
a day and arrangements are 
being made to increase this to 
three a day, the probable limit 
of present facilities. 
Montreal Locomotive Works, 
a Canadian subsidiary of the 
company, has just completed 
a tank arsenal which will be 
second in size only to the Chrys- 
ler plant in Detroit. It is ex: 
pected to turn out five tanks a 
day and is producing about two 
a day at the present time. 
William C. Dickerman, chair- 
man of American Locomotive 
Company, disclosed that work 
is proceeding on a pilot model 
of the M-4 medium tank. This 
improved model will mount its 
75-mm gun in a 360-deg revolv- 
ing turret and the hull will be 
fabricated partly of cast armor 
plate and will use more welded 
construction. 
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THE 76,500-Kw, 2300-ps1, 900-F, CROSS-COMPOUND TURBOGENERATOR AT TWIN BRANCH 


The Chrysler arsenal is currently producing about eight 
M-3’s a day and the mark is fifteen by the end of the year, which 
will again be doubled. Others in the program for the big push 
next year are Baldwin Locomotive Company, General Motors 
Corporation, Lima Locomotive Company, Ford Motor Com- 
pany, Pullman Standard Car Manufacturing Company, and 
Pressed Steel Car Company, Inc. 


Twin Branch Hits 10,200 Btu 


ELECTRICAL WORLD 


ERFORMANCE ‘surpassing that of any other installation 

in the United States is anticipated for the new 2500-lb- 
pressure Twin Branch steam-electric station of the Indiana & 
Michigan Electric Company near South Bend, Indiana. 

The October 18, 1941, issue of Electrical World contains eight 
articles describing this station and its operation. The follow- 
ing excerpts are from two of these by Philip Sporn, vice-presi- 
dent and chief engineer, American Gas & Electric Service Cor- 
poration, member A.S.M.E. 

Aim of the Twin Branch 2500-psi project from the very be- 
ginning was to make a definite and forward step in the eco- 
nomics of generation of central-station power. It was be- 
lieved that the time had arrived when the technological limita- 
tions to higher pressure and high-temperature steam-electric 
generation could be advanced and thus contribute both to the 
capital cost and thermal economies of steam-generated power. 
This idea was reinforced through extensive discussions and 
negotiations with the group of forward-looking manufactur- 
ers of the principal items of equipment without whose prof- 
fered help and cooperation the project could not have been 
undertaken. 

Twin Branch is the main generating station of Indiana & 


Michigan Electric Company, which is part of the Central 
System of American Gas & Electric Company. The whole 
Central System serves a combined industrial and residential 
load, with the industrial load predominating. Supply of 
power for Indiana & Michigan Electric Company’s load is 
closely coordinated with that of the Central System, but re- 
quires a certain amount of generation locally. 

Twin Branch, being the most expensive fuel point on the 
Central System, is the logical place for the thermally most 
efficient units on the system. Not only have fuel costs risen 
since the project was undertaken but the local load, initially 
estimated to reach a demand of some 165,000 kw by the time 
the 2500-psi unit went on the line, has actually reached a 
value of some 225,000 kw thus far in 1941, with a now expected 
peak in 1944 of some 290,000 kw. Thus, the developments 
in the intervening four years have not only justified the bases 
behind the original aims but have strengthened them. 


ORIGINAL PLAN 

Technically, the project which was rated initially at 67,500 
kw was outstanding for the decision to resort to a single na- 
tural-circulation boiler, a cross-compound generating unit, 
of which the high-pressure end would be rated at 22,500 kw 
at 3600 rpm with a hydrogen-cooled generator, and the low- 
pressure, a 40,000-kw unit, at 1800 rpm with an air-cooled 
generator, solid switching of high- and low-pressure turbines 
as a unit stepping up through a single transformer bank, tur- 
bine-driven high-pressure boiler feed pumps, and low-shell- 
pressure heaters throughout. 


MODIFICATIONS OF ORIGINAL PLAN 


Final development of a project having so little precedent 
resulted in modifications of some of the originally proposed 
ideas. But it is quite astounding how few these were—par- 
ticularly of a fundamental nature. 

First among such changes was the increase of the unit size 
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BOILER AUXILIARIES AND PIPING IN GALLERIES BETWEEN TURBINE ROOM AND THE 2500-Ps1 BOILER 


from 67,500 kw to 76,500 kw. As the heat cycle was de- 
veloped, it was found that not only could greater capacity be 
developed from the low-pressure machine than originally con- 
templated, but that the additional steam flow to the high- 
pressure turbine made possible better economies. The only 
obstacle to this was heating limitation on the originally con- 
templated air-cooled alternator for the low-pressure machine. 
Redesigning this for hydrogen cooling gave a larger machine, 
a better-balanced unit, and an improvement in the economics 


of the project. Another significant change was from turbine 
to motor drive for the boiler feed pumps. In respect to this 
change a thorough analysis indicated that, because of lower 
first cost and improved cycle efficiency, motor drive was 'more 
logical. 

A third change was the use of high-pressure heaters for the 
14th-stage high-pressure and the crossover extraction points 
made necessary by the changed position of the high-pressure 
boiler feed pump. The determining factors here were the fear 
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of difficulties with 490 F water in the pump and the additional 
pumping load this would have involved. 

For the rest, the original projected ideas were adhered to. 
The boiler was not only built as a natural-circulation boiler, 
but it was done with mounting confidence in the soundness of 
the design from a circulation viewpoint. The design of the 
whole plant was kept on the simplest lines. This held true 
throughout the job. Above everything, there was no striving 
for thermal records, per se, indulged in nor was the job 
““babied,’’ so to speak. In short, it was handled like any 
other commercial job in power-plant design, with the neces- 
sary emphasis on economy and on the economic features. 

Twin Branch station's extension at 2500 psi was first placed 
in service late in March of this year. Except for several simple 
though time-consuming corrective steps it has been in continu- 
ous commercial operation at the design pressure. It is true 
that the primary superheated-steam temperature is not quite 
up to designed performance and this deficiency of some 80 deg 
in steam temperature is being reflected in a temporary way in the 
thermal performance. 


THERMAL PERFORMANCE 


Sufficient operating experience has not yet been obtained to 
permit a detailed discussion of thermal performance of this unit. 
However, to give the drift of performance, the ensuing tabula- 
tion is given covering two periods of operation as reported by 
the operating department. There is further every indication 
of substantial improvement. 


Accumulative Accumulative 


622.83 hours, 168 hours, 
May 12 June 24 
to June 6, to June 30, 
1941 1941 
Kwhr generated... 32,236,000 11,092,000 
Avg kw generated Per hour... 51,757 66,024 
Kwhr auxiliary. 2,143,000 706,100 
Output. ... 10,385,900 
Oil used, gal 2,570 
Heat value of coal.................. 10,354 10,886 
Lb coal per kwhr generated. Radeon 0.927 0.876 
Lb coal aad kwhr output............ 0.993 0.936 
Btu per hr output...... 10,282 10,189 


Although some work remains to be done on this project to 
reach the goal set for it, it is gratifying to all concerned that 
after more than six months’ commercial operation the unit is 
giving a good account of itself. Considering the number of 
difficult problems that confronted the equipment and project 
designers and the uncharted area they had to traverse, one can 
perhaps without exaggeration call this a bold achievement. 

The high-pressure turbine bearing vibration difficulty appears 
to be completely corrected. The carryover problem, while not 
entirely solved, is definitely within practical and easy control. 
Steam temperature or heating surface distribution and slag con- 
trol are still awaiting complete solution, yet clearly appear to 
be on the road to sucha state. With these exceptions, all other 
difficulties have been of a minor nature. 

Circulation, piping, pumping, valving, and other difficulties 
failed to materialize. Difficulties with regard to steam genera- 
tion or high-pressure turbine plugging predicted by those who 
had carelessly taken large doses of steam-solution theory also 
failed to materialize or have been put under operating control. 
The designers of the project and of the equipment concerned 
have every reason to believe that with their completion of boiler 
modifications the availability and performance of the unit will 
surpass design expectations. It has been definitely proved that 
2500-psi natural-circulation boilers and 2300-psi steam turbines 
are technically sound and commercially workable. 
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New Process for Liquefying Air 


NATURE 


N NEARLY all refrigeration processes, whether for the 
moderate cooling associated with food preservation or for 
the liquefaction of the ‘‘permanent’’ gases, the operations are 
basically similar, according to J. H. Awbery in the July 5, 1941, 
issue of Nature. A gas or vapor is compressed, the heat due to 
this compression is removed, and the fluid then allowed to ex- 
pand, whereby it cools below the temperature of its surround- 
ings. In the Linde process for making liquid air, the compres- 
sion is to about 200 atm, and the expansion takes place through 
a nozzle, the resulting cooling being that due to the Joule- 
Thomson effect; the process is made cumulative by using the 
cold air to lower the temperature of the air which is still ap- 
proaching the nozzle. Now the Joule-Thomson effect is by no 


means large in gases so nearly perfect as air, and it has long been . 


realized that much greater cooling could be obtained in the ex- 
pansion if this could be carried out in such a way that the gas 
did work, so that more energy would be removed from it. Me- 
chanical difficulties, such as that of lubrication and of avoiding 
excessive heating due to friction, have caused designers to favor 
the theoretically less efficient expansion valve, though Claude 
had successfully applied the principle as early as 1906. 

In an article in Voks Bulletin (November-December, 1940), 
Prof. P. Kapitza gives a brief description of an installation 
which has now been set up at the Institute of Physical Problems 
of the Academy of Sciences of the U.S.S.R., in which the ex- 
panding air does work by driving a turbine. The increased 
temperature fall, as compared with free expansion through a 
nozzle, is so great that the initial compression need only be of 
the order of 5 atm instead of the 200 atm necessary in Linde’s 
process. 

The main difficulty to be overcome was the design of the cur- 
bine itself, which is quite inefficient if the axial-flow impulse 
turbine used with steam is taken as a model. Owing to the low 
temperature, the air flowing through the turbine has a density 
five times that of steam at 250 C, so that there is a considerable 
centrifugal force as the fluid whirls around, and this must be 
taken into account, just as it is in a water turbine. 

The present apparatus, which will be followed by larger ones, 
has a piston compressor working at 400 rpm, taking 50-80 kw 
of electrical energy and delivering nearly 600 kg of air per hour 
at about 7 atm. The compressed air then passes a water cooler 
and through the regenerator (cooled by previously treated air) 
to the turbine. The latter works at 40,000 rpm and yields 4 
kwhr of mechanical energy. The pressure drop is 4 to 1, and 
the cooling is such that air entering at —158 C emerges at —187 
C (the boiling point of oxygen), implying the extraction of 
3700 calories per hour. The efficiency is thus 0.79-0.83. The 
regenerators also offer some novel features. There are two of 
them, used intermittently for about 26 sec each, the change- 
over being effected automatically. They are filled with flat 
ribbon, 0.1 mm thick and 50 mm wide, with nodules. 

From the turbine, the main air stream is passed through the 
inner tubes of a condenser, only a small by-passed stream flow- 
ing through the outer tubes and being liquefied therein. The 
over-all efficiency of the apparatus is such that it gives 29-30 
kg of liquid air per hour, at an energy cost of 1.7 kwhr per kg. 
It is calculated that this can be reduced to 1.2 kwhr per kg by 
making use of the mechanical energy from the turbine and by 
more suitable valves and pther equipment, so as to utilize the 
full seven atmospheres compression, instead of only four sev- 
enths of it. If so, the apparatus will have about the same 
efficiency as present high-pressure installations. 
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COMMENTS ON PAPERS 


Including Letters From Readers on Miscellaneous Subjects 


To THe Epiror: 


The disappointing aspect of W. F. 
Durand's discussion of ‘‘Aims and Ob- 
jects of The American Society of Me- 
chanical Engineers’! is his failure to 
emphasize the part that engineers should 
play in the reorganization of the world 
that is tumbling about our ears. He still 
has the narrow view of professional serv- 
ice, a view that accounts for the narrow 
influence of engineers in the settlement of 
our social and economic problems. He is 
concerned more with the mechanics of the 
Society's operations than he is with the 
basic principles of scientific inquiry as it 
affects engineering service to society. 
With The American Society of Mechani- 
cal Engineers, as with a man, it is not 
what a man wears or the tools he uses 
that show his character but rather his 
philosophy of life. But Dr. Durand has 
no philosophy of life for the Society. 

A book that left its impress was pub- 
lished some years ago by a famous edu- 
cator, Andrew D. White, entitled, ‘‘His- 
tory of the Warfare of Science With The- 
ology in Christendom."’ The day is com- 
ing when somebody, perhaps a century 
from now, will write a similar book on the 
warfare of science with capitalism. The 
attitude of the church in resisting scien- 
tific progress is difficult today to under- 
stand. The attitude of capitalism in re- 
sisting today the progress of applied sci- 
ence will be equally incomprehensible, 
perhaps a century from now. Engineers 
who are largely in the employ of corpora- 
tions are to capitalism what the priests 
of the Middle Ages were to the church. 
Engineers, therefore, should recognize the 
part they might play in solving the prob- 
lem of the warfare of science with capital- 
ism. 

The applied science of engineers has 
made possible the overproduction of 
goods to the point that capitalism and 
labor seek to protect profits and wages by 
restriction of production. Compare 
Thurman Arnold in ‘‘The Bottlenecks of 


1 **Aims and Objects of The American Sotiety 
of Mechanical Engineers," by W. F. Durand, 
Mecnanicat September, 1941, 
pages 667-670. 


Aims and Objects of The American 
Society of Mechanical Engineers 


Business.’" The glut of oil, rubber, cot- 
ton, tea, coffee, wheat, tin, copper, sugar, 
and silk has plagued the world to the 
point that agreements have been made to 
limit production. Compare the National 
Industrial Conference Board in ‘‘Inter- 
national Raw Commodity Control.’” On 
manufactured products, the control of 
prices and profits has taken the form of 
agreements between corporations in vari- 
ous countries whereby the world markets 
have been divided. Compare recent 
hearings of the Temporary National Eco- 
nomic Committee, Seventy-Sixth Con- 
gress. Other restrictive methods used 
include high tariffs, preferential tariffs, 
exchange restrictions, undue control of 
labor-union membership, and various 
barriers to the free exchange of goods too 
numerous to mention. 

In contrast with limited production 
and protection of profits or wages, we 
have seen the recent spectacle of millions 
of men out of work, starving, without 
adequate shelter or clothing, and unable 
to pay for the goods they needed so 
badly. Temporarily the war has put 
those men to work but the problem of 
food, housing, and clothing for them will 
hit society anew with greater force as 
soon as peace is declared. Yet The 
American Society of Mechanical Engi- 
neers is doing little about the problem, so 
little that a former president of the Soci- 
ety in a discussion of its aims hardly 
touches upon it. 

The average engineer in replying to 
the preceding criticism will point to the 
publication of technical articles and the 
support of research by the Society. He 
will recall the address by W. L. Batt, en- 
titled, ‘‘Through a Glass, Darkly,’’? and 
the address by Robert E. Doherty, en- 
titled, ‘Social Responsibility of the Engi- 
neer.’"® Such an answer, however, has 
as little to do with the basic issue as the 
service of the good Samaritan who bound 
up the wounded man but left the thieves 
unmolested. Like the Levite, the Society 


MpcHanican ENGINEERING, January, 1941, 
pages 5-8. 
3 MecHanicaL ENGINEERING, September, 
1939, pages 653-656. 
914 


is interested in serving its own members 
and the advancement of their professional 
standing. Like the Samaritan, the Soci- 
ety is concerned over service to young 
engineers. But any discussion before the 
Society of the problem of controlling the 
thieves appears to be almost taboo. 

These strictures to have weight must 
be supported by a bill of particulars. 
Space available forces limitation of it to 
one incident and to two papers that are 
available to Society members. 

At the sugar session of the Society, at 
the Annual Meeting in New York a few 
years ago, comments were made on vari- 
ous methods of refining sugar. One 
listener queried as to their capital and 
operating costs. The chairman quickly 
ruled the query out of order on the ground 
that the meeting was concerned only with 
technical problems and not with their 
economic aspects. In the name of com- 
mon sense, however, how are engineers 
to arrive at sane decisions on technical 
problems if they cannot have data as to 
the economics involved? The chairman, 
as an employee of a sugar-refining com- 
pany, may not have cared to have any 
data brought out that could be used to 
suggest considerable obsolescence existed 
in the industry. Yet only as engineers 
show the existence of obsolescence can 
they get the lower costs and increased 
sales that are a part of their oath to serve 
their fellow men. 

The first paper to which reference is 
made was published in MecHanicaL 
ENGINEERING, April, 1941. It is en- 
titled, ‘“‘Inland Ocean,”’ and is by L. K. 
Sillcox of the New York Air Brake Com- 
pany. Heargues that canalization of the 
St. Lawrence River is not justified. He 
may be correct, and undoubtedly he is 
honest in his opinion. A substantial 
body of opinion, however, does not agree 
with him. At least two books by engi- 
neers have shown an opposite conclusion. 
The article as published had a limited 
bibliography although an_ extensive 
literature exists. 

The publication of Sillcox’s article by 
the Society is in line with the thesis of 
this discussion that the Society should 
take a more active part in discussions of 
economic engineering questions. The 
mistake made was the publication with- 
out opportunity for rebuttal as though it 
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were the last word on the proposed St. 
Lawrence waterway. Mr. Sillcox, as an 
employee of the New York Air Brake 
Company, a concern interested in the 
welfare of the railroads, has a right to be 
heard, but the general public and his 
opponents should also be heard. 

The second paper was a case study of 
electrical rates and service in a suburban 
community. It was submitted in May, 
1937. The argument was made that 
rates for electricity for heating water and 
cooking could be made so low that the 
sale of manufactured gas for such service 
would become economically unattractive. 
The effect of low rates for electricity on 
better street lighting as a deterrent to ac- 
cidents at night from automobiles was 
also discussed. The paper was supported 
by about 150 bibliographical references. 

The conclusion was reached that, for a 
suburban community with about 13,000 
in population, annual savings of about 
$200,000 and a capital expenditure of 
about $1,000,000 for electric equipment 
were involved. These results were shown 
to be related to the problem of work for 
men and a higher standard of living. 
Lack of socially minded management by 
the large public utility concerned was the 
obvious inference. 

The case study had broader implica- 
tions than the preceding, for the conclu- 
sions as to competition between low-cost 
electricity and manufactured gas apply 
generally throughout the East where 
both are sold frequently by the same pub- 
lic utility or interlocking financial inter- 
ests. Obsolescence of an investment of 
about one billion dollars in the manufac- 
tured-gas industry is involved. 

The Society took, however, about two 
and one-half years to get to the point 
where the paper could be presented. Ex- 
cept for the support of the Management 
Division, the paper probably never would 
have been presented. The fact that the 
author had to meet several arguments in 
obtaining consent to the presentation is 
symptomatic of the reasons for the failure 
of The American Society of Mechanical 
Engineers to serve society as it should. 

The first argument was that the first 
draft of the paper was too long although 
the secretary of the Society had a letter 
offering to condense it to such length as 
was mutually agreeable. The second 
argument was that only accounting was 
involved; but every engineering discus- 
sion should be basically a study in eco- 
nomic accounting. The third and last 
argument was that the paper was in poor 
English, although that criterion as a 
means of selecting papers would bar many 
an important technical contribution. 

In agreement with two of the Society's 
committees as to the length acceptable 


for publication, the paper as presented 
had been condensed to about 15,000 
words. At the last moment, however, 
the author was asked to pay for mimeo- 
graph copies. He was told later that 
publication was not possible because of a 
length that had been previously accepted. 
Then the author suggested that the body 
of the paper, a few thousand words in 
length, could be published by omitting 
appendixes and bibliography. The latter 
could be sent in mimeograph form to 
those members of the Society that might 
request them. Nine months, therefore, 
after the presentation of the paper, com- 
mittees of the Society are still struggling 
with the problem of whether the paper 
should be published. 

The contrast in the treatment given the 
two papers by The American Society of 
Mechanical Engineers is a good indica- 
tion that a philosophy of life is needed 
to guide it. He who criticizes the poli- 
cies of the U. S. Government appears to 
have no difficulty in being heard but he 
who dares to criticize a large public 
utility and important financial interests 
will have the greatest dithiculty in being 
heard. Yet if the Society is to serve men, 
its platform must be open to all engineers 
regardless of the conclusions they have 
reached. 

A good comment on the preceding is an 
article by Prof. Eliot Blackwelder en- 
titled ‘Science and Human Prospects’’ 
that was abstracted in MecHANICAL 
ENGINEERING for June, 1941. He wrote 
as follows: 


We have used the scientific method in engi- 
neering and medicine for a century and have 
found it good—far more effective than the old 
ways of speculation or of trial and error. In 
spite of the difficulties involved why not then 
extend it to other fields? 

To have science flourish, there must be com- 
plete freedom of inquiry and discussion. The 
beneficial influence of such freedom is indicated 
by the extraordinary development of phi- 
losophy and the sciences among the Greeks in 
the fourth to sixth centuries B.C., in the Ger- 
many of the nineteenth century, and in modern 
America. Scholars properly insist on this 
necessity and guard their hard-earned right to 
intellectual liberty; nor is this freedom of re- 
search so firmly held but that it takes a little 
defending, all the while, from the bigots who 
would close to discussion certain trends of 
thought of which they chance to disapprove. 


In the words of Professor Blackwelder, 
why not extend the method of scientific 
discussion to the economic engineering 
involved in the operations of large cor- 
porations? Why not apply to capitalism 
the same technique that has been applied 
to pure engineering? Therein lies the 
opportunity of The American Society of 
Mechanical Engineers to serve society. 
By such discussion, in the give and take 
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of open debate, engineers will be able to 
point the way to lower costs, increased 
sales, and higher standards of living for 
those fifty million people who are liv- 
ing under subnormal conditions. 

The papers presented before the Soci- 
ety, however, are too often of the pick- 
and-spade variety. They are those of the 
hired workman and not the planner. 
The type of papers that should come be- 
fore the Society, in addition to the nar- 
rowly technical papers that are now so 
common, might include the following: 

A discussion of the recent report by 
Gano Dunn on the necessity for expand- 
ing the steel industry. Or an attempt to 
indicate what might be done to help the 
railroad industry. In all these papers, 
the emphasis should be on the capital 
and operating costs involved in any pro- 
posed solution. Such an approach is 
peculiarly the province of The American 
Society of Mechanical Engineers as op- 
posed to the generalities that are charac- 
teristic of the papers before the American 
Academy of Political and Social Science. 
Somehow the Society has got to find a 
way of getting published so-called con- 
fidential data as to costs. Only thus can 
engineers show the way to lower produc- 
tion costs, increased sales, and the higher 
standard of living that will come with 
recognition of existing obsolescence. 
For obsolescence is the issue on which 
there is constant warfare between applied 
science and capitalism. 

No better conclusion to this discussion 
is possible than to quote from the words 
of Vannevar Bush, president of the Car- 
negie Institution of Washington, before 
the American Engineering Council, on 
‘The Professional Spirit in Engineering.’’4 


If there is no central organization which has 
as its creed the best service of the profession to 
the society of which it forms a part, then there 
will be in the end no engineering profession. 
Professional status rests in perpetuity . . . upon 
the respect and fundamental support of the 
people who are served; ... 

Will engineers support such a program?.. . 
Will they make possible great forums for the 
crystallization of engineering opinion on pub- 
lic questions involving engineering, not to at- 
tain an impossible unanimity of high-sounding 
resolutions, but so that all aspects of contro- 
versial matters may be aired in order that 
people may know what engineers think? .. . 
Will they accept as the central theme the engi- 
neers’ ministration to society, without fear of 
class, and without prejudice toward or away 
from any special interests or causes? 


Mr. Bush concludes that if engineers 
will not do these things, 


We may as well resign ourselves to a general 
absorption as controlled employees, and to the 


4 MecHaNnicaAL ENGINEERING, March, 1939, 
pages 195-198. 
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disappearance of our independence. We may 
as well conclude that we are merely one more 
group of the population, trained with a special 
skill . . . with no higher ideals than to serve 
as directed, and with no greater satisfaction 
than the securing of an adequate income. . . . 


Grecory M. Dexter.® 


To tHe Epiror: 


Dr. Durand in his presentation of the 
‘Aims and Objects of The American So- 
ciety of Mechanical Engineers’ in Me- 
CHANICAL ENGINEERING for September, 
1941, presents for consideration ‘‘two 
major aspects, 


“1 Service to the individual engi- 
neer. 

‘2 Service to the profession, in which 
may be included service to the public and 
to the world at large.”’ 


It is noteworthy that a project under- 
taken a decade ago as a service to the 
individual has developed also into a ma- 
jor contribution to the objectives in Dr. 
Durand's second major service. I refer 
to the fine response of some older members 
of the Society to the protest of an indig- 
nant youth that the Society was not aid- 
ing the economic status of its younger 
members. The Society proposed to do 
something about it; and it did; out of it 
came Engineers’ Council for Professional! 
Development, the outstanding joint ac- 
tivity in Engineering, directed to the de- 
velopment of young engineers as a means 
of enhancing the professional status of 
the engineer and his ‘‘effectiveness in 
dealing with technical, social, and eco- 
nomic problems." 

At one of the E.C.P.D. participation 
sessions of the A.S.M.E. convention at 
Kansas City in June, I recounted the inter- 
relation of A.S.M.E. and E.C.P.D. which 
I briefed thus: 


When the A.S.M.E. awoke to the economic 
status of its protesting juniors it proceeded to 
explore the economic and professional status of 
its members; it found a problem for the Pro- 
fession. A conference of engineering groups 
produced a ‘Plan of Action; E.C.P.D. 
emerged ‘‘to enhance the professional status of 
the engineer through the cooperative support” 
of national societies. The spirit and vigor of 
the A.S.M.E. which aided in the formation 
and development of E.C.P.D. it is our privilege 
to perpetuate. 


That seems to sum it up; I am sure that 
the early reports and addresses of Lauer 
and Hirshfeld, committee chairmen and 
pioneers, will bring to others the admira- 
tion and inspiration that they have given 
me. 

Cuas. F. Scorr.® 


5 Scarsdale, N. Y. Mem. A.S.M.E. 
® New York, N. Y. Mem. A.S.M.E. 


MECHANICAL ENGINEERING 


The Compression of Wood 


ComMENT BY E. G. Stern’ 


This interesting paper* by R. M. Seborg 
and A. J. Stamm is the first presentation 
in the United States covering the elastic 
characteristics of compressed wood. 
The authors confined themselves to data 
on hickory only, compressed perpendicu- 
lar to the grain. Hence, supplementary 
data® may be of interest. 

The relation of the applied pressure 
perpendicular to the grain to the frac- 
tion of the original thickness of poplar 
of 10 to 15 per cent moisture content is 
indicated in Fig. 1 of this discussion, 
according to data by Messrs. K. Egner 
and O. Graf.'® The increase in pressure 
below the fraction of 0.4 is evident. 
At 0.2, a pressure increase beyond the 
one shown is of no effect because of the 
evident disappearance of the tracheary 
elements,'' and because of the specific 
weight of the wood which approaches 
that of both cellulose and lignin (1.56). 

The moisture content of the wood does 
not greatly influence the correlation men- 
tioned of the applied pressure and ratio 
of increase in density. However, only a 
small amount of moisture content may 
be disadvantageous because of the pos- 
sibility of splintering during the pressing 
procedure. 

As indicated in the paper, the moisture 
content of wood influences the increase 
in volume of the compressed wood after 
the release of the applied pressure. 
Data for compressed poplar are given 
in Fig. 2 of this discussion. During the 
first hour after release of pressure, the 
increase in volume, hence, the decrease 
in density, is approximately uniform 
because of the initial release of internal 
stresses. This observation does not 
depend upon the original moisture con- 
tent of the material. During long 
periods, shrinkage and swelling of com- 
pressed wood gain in importance. The 
density of compressed poplar decreases, 
if material of a moisture content below 16 
per cent is used, and increases whenever 
the moisture content is greater than 16 
per cent. 


7 Research Engineer, Engineering Experi- 
ment Station, Virginia Polytechnic Institute, 
Blacksburg, Va. 

Compression of Wood,"’ by R. M. 
Seborg and A. J. Stamm, Mecuanicat Enar- 
NEERING, March, 1941, pp. 211-213. 

“‘Report on Compressed Wood,"’ by E. G. 
Stern to the Engineering and Research Cor- 
poration, Riverdale, Md., 1940. 

© **Report on Tests on Compressed Wood,” 
by K. Egner and O. Graf, Materials Testing 
Laboratory, Stuttgart, Germany, 1936. 

1 See Fig. 2 of closure of paper, “‘Super- 
egy Plywood,"’ by R. K. Bernhard, T. D. 

erry, and E. G. Stern, Mgcnanicat Enot- 
NEERING, VOI. 62, 1940, pp. 748-751. 


During two pressing procedures, i.e. 
(1) radial, (2) tangential and perpendicu- 
lar to the grain, poplar was compressed 
to approximately one half its original 
cross section at a pressure of about 
4500 psi. A moisture content of 10 
per cent was selected for the test speci- 
mens to obtain a similar moisture con- 
tent for the manufactured material as 
when in use. The length of the com- 
pressed wood was about the same as that 
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of the original material. Consequently, 
the original volume was reduced about 
one half, and the specific gravity in- 
creased about 100 per cent. Not all of 
the compressed poplar showed the same 
specific gravity, depending upon the 
natural change in the specific gravity of 
the wood. The use of softwoods may 
be disadvantageous because of the differ- 
ent nature of their springwood and 
summerwood, which prevent an inter- 
locking of the annual growth sections. 
Hence, birch, elm, and beech have been 
mostly used for the manufacture of 
compressed wood in Germany. 

The influence of moisture content of 
the surrounding atmosphere on beech, 
compressed tangentially and radially, is 
smaller than on the untreated wood, 
as indicated in Fig. 3. 

Before compressed wood is introduced 
for structural purposes on a large scale, 
it is recommended that data on its 
strength characteristics be obtained be- 
cause of the fact that the existing in- 
formation on the properties of com- 
pressed wood is rather limited and frag- 
mentary. The available data, however, 
make compressed wood a promising con- 
struction material. 


Autuors’ COMMENT 


The data of Egner and Graf!® presented 
by Stern are interesting, but are subject 
to a different analysis from that dis- 
cussed. 

The change in thickness, given in Fig. 
1 of his comment, does not represent true 
compression of the wood as some lateral 
flow must have occurred at the higher 
pressures. If the poplar used was yellow 
poplar, the dry-weight dry-volume spe- 


cific gravity would beabout 0.42. Divid- 
ing this by the true specific gravity of 
wood substance 1.46, determined in a 
penetrating nonswelling gas,!* gives the 
limiting fractional compressed volume of 
0.29. If the poplar was aspen or cotton- 
wood, which are true poplars, the dry- 
weight dry-volume specific gravity might 
have been as low as 0.35. This gives a 
limiting fractional compressed volume 
of 0.24. These values are appreciably 
greater than the limiting-thickness 
change, given in Fig. 1, which is not sur- 
prising, as a certain amount of lateral 
flow is to be expected at the extremely 
high pressures used. 

The specific-gravity value of 1.56 used 
by Stern was determined by water dis- 
placement and is applicable only for cal- 
culations of wood above the fiber-satura- 
tion point’? and even in this case a 
better value to use is 1.53.1° 

Stern states that the moisture content 
of the wood does not affect the compres- 
sion-applied-pressure relationship greatly. 
Actually, it has two very definite effects 
upon the relationship. In the low ap- 
plied-pressure range, the fact that the 
plasticity of wood is increased by the 
presence of moisture will cause moist 
wood to compress more readily than dry 
wood. When the applied pressure appre- 
ciably exceeds the compressive strength 
of the dry wood perpendicular to the 
grain, which is the case for all the data 


12 ‘The Bonding Force of Cellulosic Mate- 
rials for Water Incurred From Specific-Volume 
and Thermal Data,’’ by A. J. Stamm and L. A. 
Hansen, Journal of Physical Chemistry, vol. 41, 
1937, pp. 1007-1016. 

13 ‘Calculations of the Void Volume in 
Wood,” by A. J. Stamm, Industrial and Engi- 
neering Chemistry, vol. 30, 1938, pp. 1280-1281. 
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shown in Fig. 1, this effect becomes less 
important. 

When the applied pressure approaches 
that required to compress the wood com- 
pletely, the space occupied by the bound 
water will reduce the extent to which the 
wood can be compressed. In the case of 
the wood at the fiber-saturation point 
(30 per cent moisture on the basis of the 
dry weight of the wood), the limiting 
fractional compressed volumes would be 
0.36 and 0.30 instead of 0.29 and 0.24 
for dry wood with specific gravities of 
0.42 and 0.35, respectively.’ The maxi- 
mum compression can thus be reduced by 
as much as 25 per cent by the presence of 
bound water. Although some bound 
water could be squeezed out of wood at 
the fiber-saturation point under extremely 
high pressures, the amount is small. 
This decrease in compressibility with in- 
creasing moisture content is shown in 
Fig. 2 of Stern's comments. The S shape 
of the curves has no theoretical signifi- 
cance, asa linear relationship would be 
expected. Deviations from a sloping 
straight line through the data points 
are, undoubtedly, because of physical 
differences in the different wood speci- 
mens. 

Stern gives 16 per cent moisture con- 
tent as the critical moisture content, 
above which the compressed wood, 
shown in Fig. 2, shrinks and below which 
it swells after standing for long periods of 
time. This point is not a fixed point, but 
will depend upon the prevailing relative 
humidity. It is of interest that the di- 
mension change per unit moisture-con- 
tent change below the critical moisture 
content is greater than that occurring 
above the critical moisture content. This 
is due to the fact that the dimension 
change below the critical moisture con- 
tent is due to relief of compression as well 
as swelling. 

It should further be pointed out that 
the data plotted in Fig. 3 of Stern’s com- 
ment do not represent equilibrium con- 
ditions. Under equilibrium conditions, 
the more complete the compression of the 
wood, the greater will be the swelling, 
regardless of partial relief of compres- 
sion. 

From a_ stability standpoint, the 
use of large compressed specimens may 
have some advantage over the uncom- 
pressed material when the relative- 
humidity cycles are comparatively short. 
When the relative humidity is either high 
or low for comparatively long periods of 
time, such as exist indoors between sum- 
mer and winter in northern climates, the 
compressed wood will swell and shrink 
more than the uncompressed material. 
This should be kept in mind when using 
compressed wood other than that which 
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has had a true stabilizing treatment." 

We agree with Stern that considerable 
strength data should be accumulated on 
compressed wood before its general use is 
recommended. This also applies to 
swelling and shrinking of different-sized 


14 “*Resin-Treated, Laminated, Compressed 
Wood,’’ by A. J. Stamm and R. M. 
presented at the — Meeting of the 
American Institute of Chemical Engineers, 
May 20, 1941; to be published shortly. 


specimens under varying relative-humid- 
ity cycles in which the relative humidity 
is held at both the high and the low 
points for periods varying from 1 week 
to about 6 months. 
A. J. 
R. M. Szsorc.'® 


® Forest Products Laboratory, Forest Serv- 
ice, U. S. Department of Agriculture, Madi- 
son, Wis. 


Power-Operated Rakes for Hydraulic Intakes 


ComMENT By K. C. Roserts!® 


The paper" in review presents, in com- 
prehensive form, the problem of trash 
removal from the intake works of hy- 
draulic structures and the development 
of a type of mechanically operated rake 
for this purpose. 

There appears to be no uniform ap- 
proach to this problem, possibly be- 
cause of wide dissimilarity in conditions 
between sites. The type and quantity of 
trash will vary according to particular 
characteristics of the watershed. The 
amount of trash in any given watershed, 
transported through the reservoir and 
likely to create a troublesome condition, 
will depend largely upon local condi- 
tions, such as, the type of vegetation and 
the occurrences of flood flows during 
seasons when large quantities of debris 
are in a position to be carried away. 
The necessary provision for the control 
of trash will also vary with the type 
and size of the intake structure. In this 
connection, it may be noted that the 
present trend of hydroelectric-plant de- 
sign toward larger turbines, which per- 
mit the passage of debris of considerable 
size without injury, has led to the use of 
trash racks with large openings which 
readily pass the most frequently trouble- 
some elements of trash, such as leaves 
and twigs. 

The Tennessee Valley Authority has 
installed, in many of its later main river 
plants, trash racks with bars spaced ap- 
proximately 10 in. on centers, which, 
up to the present time, have operated 
satisfactorily without raking, although 
adequate provision for the use of raking 
equipment has been made in the design. 
Whenever conditions arise, however, 
which definitely require that the racks 
be cleaned of debris, and where condi- 
tions permit its use, the power-operated 
mechanical rake is undoubtedly the most 


% Senior Structural Engineer, Tennessee 
Valley Authority, Knoxville, Tenn. Mem. 
A.S.M.E. 

17 *‘Power-Operated Rakes for Hydraulic 
Intakes," by G. T. Abernathy, MecuanicaL 
EnornegerinoG, April, 1941, pp. 269-272. 


satisfactory equipment for the purpose. 

At the Wheeler Plant of the Tennessee 
Valley Authority, the intake is equip- 
ped with trash racks with bars spaced 
approximately 6 in. on centers. It was 
found, during early operation of the 
plant, that trash accumulated during 
certain seasons in quantities sufficient to 
require an efficient means for its removal. 
A trash rake of the type described in the 
paper was installed, and has handled 
large amounts of debris satisfactorily. 

That portion of the paper dealing 
with the construction and design of the 
rake hoist, and particularly with the 
choice of motor capacity, merits further 
emphasis. It does not necessarily fol- 
low that the larger the motor the better 
the design for any particular application. 
The ordinary electric-hoist motor is ca- 
pable of exerting a torque considerably in 
excess of its normal full-speed running 
torque for short periods of time without 
injurious heating; and, under breakdown 
conditions, will exert a torque approach- 
ing 300 per cent of its normal full-speed 
running torque. In the event that the 
rake is jammed in the guides, or strikes 
an obstruction sufficient to prevent its 
travel while hoisting, an overload corre- 
sponding to this motor-breakdown torque 
will be imposed on the hoist mecha- 
nism. If the motor is chosen on the 
basis of a severe normal loading condi- 
tion, the loads imposed under this break- 
down condition will be correspondingly 
increased. If the hoist is designed safely 
to withstand the stresses imposed by this 
breakdown load, as should be the case 
in order to prevent possible serious dam- 
age and troublesome repairs, this condi- 
tion will govern the design and will re- 
quire a hoist of heavier construction 
than is required for ordinary normal 
operating conditions. 

Consequently, we believe that a more 
economical and a more reliable design 
will be obtained if the motor is chosen 
and the hoist designed for a moderate 
loading assumption for ordinary operat- 
ing conditions, with due provision for 
the stresses produced by the breakdown 
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load, which does not assume serious 
proportions when the size of the motor 
is based on a moderate loading assump- 
tion. It may be considered that occa- 
sional loads in excess of design assump- 
tions will be provided for by the ordi- 
nary overload capacity of the motor and 
hoist, without causing any serious in- 
jury or serious overstressing of any of the 
component parts. 


ComMENT By R. V. 


For about 18 years the writer has been 
associated with the design of the so- 
called Newport News rack rake which 
is a development of the Jones, Sloan, 
and Randlett rakes, mentioned by 
the author, and of a special hoist ar- 
rangement designed by Benson."* About 
115 rakes of that type have been in- 
stalled in 30 states and in several foreign 
countries. 

It should be pointed out that a rack- 
cleaning machine frequently has a rather 
rough job to perform, as anyone familiar 
with trash conditions at many hydrau- 
lic intakes will readily agree. Conse- 
quently, it is not infrequent that jam- 
ming occurs, resulting in some damage to 
the rake equipment. As mentioned by 
the author, rakes are usually propor- 
tioned so that, if they strike an obstruc- 
tion near the points of the teeth, they 
will trip and ride over the obstruction. 
There are, however, many other ways in 
which the free movement of the rake 
may become obstructed by trash. 

As mentioned by the author, separate 
log hooks, of the type shown in Fig. 6 
of the paper, are sometimes provided. 
These have not proved entirely success- 
ful and improvements in this respect are 
needed. 

For the satisfactory operation of me- 
chanical-rack rakes, it is important that 
fixed guides be used and that the guides 
be accurately set. 


AutHor’s CLosuRE 


The author wishes to thank those 
contributing discussions to this paper. 

As pointed out by Mr. Roberts, there 
appears to be no uniformity of approach 
to the problem of trash removal because 
of variations in type and quantity of 
trash. Likewise, the design of a rake- 
cleaning device must be made to suit the 
particular intake over which the rake 
operates and these variations are numer- 
ous. As brought out in the paper, many 
variations are made in the design of the 
rake support to accommodate local con- 
ditions. Traveling carriages may roll on 


18 Hydraulic Engineer, Newport News Ship- 
building and Dry Dock Company, Newport 
News, Va. Mem. A.S.M.E. 

19 Patent, 1,540,751. 


= 
| 
nid 


Decemser, 1941 


tracks on top of the deck, on the wall of 
the intake house, or the carriage may 
even be suspended from hanging sup- 
ports. 

There is no question but that a rake- 
hoist motor can be too large for the re- 
mainder of the hoist machinery. How- 
ever, as mentioned by Mr. Terry, the 


rake can be proportioned so that it will 
trip if it strikes an obstruction near the 
points of the teeth. 


G. T. ABERNATHY. 


20 Hydraulic Division, Newport News Ship- 
building and Dry Dock Company, Newport 
News, Va. 


Army Matériel Inspection 


ComMMENT By G. E. 


In addition to the essential qualities 
for inspectors of army matériel mentioned 
in the paper,?* the writer would suggest a 
sixth qualification, namely, experience 
in handling of inspection instruments and 
familiarity with production problems. 

Important sources of men qualified 
in the latter category would be in the 
machinist trade and from among inspec- 
tion staffs of manufacturing plants. 
Undoubtedly, there are many capable 
machinists who are familiar with tool 
work, but who have passed the age 
when they are entirely desirable for pro- 
duction work. Such men have a vast 
background of experience and would 
make excellent government inspectors, 
if given the proper course of specialized 
training necessary for a specific type of 
inspection work. 

The trend now appears to be to train 
recent college graduates as inspectors 
and for other important defense jobs. 
However bright and ambitious they 
may be, they do lack the background of 
experience which can only come from 
years of operating machines and manu- 
facturing parts. This experience con- 
stitutes a natural quality of the older 
practical artisans, which would seem 
to the writer to be well worth while 
and should not be overlooked. 

This is offered solely as a suggestion 
which, without doubt, has already been 
considered by the Ordnance Department. 


ComMENT By R. L. GorrzENBERGER”® 


Viewing the situation as a reserve 
officer of the Ordnance Department, 
who recently took an advanced produc- 
tion and inspection course of training 
at Watertown Arsenal, and as a manu- 
facturer, who has been concentrating on 
the negotiation of contracts and the pro- 
duction of Army matériel, I, to a limited 


21 Chief Engineer in charge of Machinery 
Design, The Wheland Company, Chattanooga, 
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23 Vice-President, _Minneapolis-Honeywell 
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extent, feel qualified to discuss the prac- 
tical application of some of the points 
reviewed by the author. 

As General Case has done, I would 
place principal emphasis upon inspection 
because, as the climax of all operations, 
it exposes both the manufacturer and 
the Army to the greatest chance of dif- 
ference of opinion and resultant delays. 
However, with the hope of overcoming 
this, the training of Army inspectors now 
stimulates a cooperative approach which, 
when brought to the realization of the 
manufacturer, should inspire not only 
the best in workmanship but also the 
promptest deliveries. 

It is the job of the inspector to assist 
in acceptance. This duty has prompted 
at least one person to suggest the aban- 
donment of the designation ‘Inspection 
Division"’ in favor of ‘Acceptance Divi- 
sion."’ There is something about the 
name ‘‘inspector’’ which connects it with 
a policeman; a kind of militant author- 
ity. The task of an Army Inspector of 
Ordnance is not measured by the fault 
that he can find and the quantity of re- 
jections that he can get, but rather, the 
success of his program depends upon the 
acceptance of material which will func- 
tion. With these primary objectives 
in mind, let us examine some of his 
routine and from it recognize the im- 
portance of manufacturer collaboration. 

When the Army Inspector of Ordnance 
reports to his assignment, he should 
seek the plant official of highest rank. 
Upon showing his credentials, he should 
discuss the contract, at least in so far as 
inspection is concerned. In his pre- 
liminary discussion of plans the neces- 
sity of continuous routine inspection by 
the contractor should be clearly set forth. 
This will aid in eliminating from the 
contractor's mind the thought that he can 
now reduce his own inspectionand instead 
generate the desire to harmonize plant 
production and government inspection. 

Perhaps the most frequent request of 
an inspector is that of contract alteration. 
As a manufacturer, confronted with some 
rather distressing predicaments, result- 
ing from misinterpreted specifications 
or the desire to substitute materials in 
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order to speed up deliveries, we have 
learned that the inspector, having had no 
function in the negotiation of a contract, 
has no right to alter or suggest changes 
in one to the contractor. Fighting to 
keep from violating that rule is one of the 
major problems of an inspector. How- 
ever, I can perceive situations which 
might make the securing of a revision 
in specifications or in the scope of the 
contract a responsibility of a manufac- 
turer. Inthis instance, the case must be 
cleared through the nearest District 
Ordnance Office where it is referred to 
the contracting officer for approval. 

In my opinion, neither the Ordnance 
Department nor industry at large should 
expect the inspectors, some of whom may 
have had only a short period of training, 
to have expert ordnance knowledge. In 
reality, the inspectors usually are at a dis- 
advantage when trying to match wits 
with the contractor, who has studied the 
schedule and started production even 
before the inspector appeared on the scene. 
Consequently, the inspector should ap- 
proach the job with tact and exercise 
practical judgment, backed by the sense 
of proportion to which the author alludes 
so strongly. Under such conditions and 
with this evident desire to learn, the 
contractor almost automatically be- 
comes a source of information and as- 
sistance to the inspector. Preservation 
of this cooperative educational mission 
will be beneficial to both. 

It has been our experience to find not 
only willingness by contracting officers, 
but also speedy response to requests for 
aid in order to gain a clear understand- 
ing of specifications, drawings, etc., 
both before and after the arrival of an 
inspector at our plants. If the problem 
is a major one, the Arsenals have ful- 
filled our desire by sending a production 
expert or methods man to instruct us on 
the best way to solve it. In the event 
that acceptance of a device revolves 
mainly around its final performance, for 
example, an optical telescope, they have 
simultaneously instructed the Ordnance 
and our own inspectors so that both 
parties may operate from a common basis. 

Finally, it seems appropriate to sum- 
marize my recollection of the closing chal- 
lenge of a lecturer in the Watertown Ar- 
senal School for Inspectors by the state- 
ment: *'Youasan inspector will serve your 
country best by helping the contractor 
and by conducting your operations so that 
there may be an uninterrupted flow of 
supplies which will function effectively in 
the field. If you can during your service 
focus your mind on this objective of co- 
operation, you will avoid many of the 
pitfalls that would otherwise await you 
as an Army Inspector of Ordnance.”’ 
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Colloidal Fuel 


ComMMENT BY W. L. FaitH** 


Two major points were brought out in 
the discussion of this paper.** The first 
was that it might be more economical to 
set up a plant to burn either coal or oil, 
or to burn both together from separate 
burners, as the economic situation de- 
manded, rather than to pay the extra cost 
for colloidal fuel. This, of course, might 
be true in a stationary power plant, but it 
would only apply there. Other advan- 
tages such as conservation of storage and 
burner space would undoubtedly more 
than offset this added cost in the case of 
railroad or marine use. Even in station- 
ary plants, the better utilization of low- 
rank coals is a point which must be con- 
sidered. 

Another point that was brought out 
was the possible difficulties of atomizing 
and burning the finished fuel satisfac- 
torily. Unfortunately, we have meager 
data on the use of the fuel, since we feel 
it is much more important to determine 
the actual cost of the fuel before we study 
these other factors. At the present time, 
it cannot be said definitely that grinding 
costs so much, stabilization costs so 
much, and mixing costs so much, because 
the study has not been completed. Fur- 
ther technical improvements in these op- 
erations should result in cost reduction. 


ComMeENT BY E. G. Sanpers?”® 


The author states: ‘‘With cracked resi- 
due fuel oils, because of their higher 
specific gravity and viscosity, no stabiliz- 
ing agent is necessary unless the fuel is 
heated to temperatures above 120 F."’ In 
another part of the paper it is stated: ‘‘It 
seems likely that mixing might be done 
more economically by heating the fuel to 
about 200 F to lower its viscosity.”’ 
These two statements would indicate 
that, if the fuel is mixed at a temperature 
of 200 F without a stabilizing agent, it 
would be necessary to agitate the fuel by 
mechanical means to keep the pulverized 
coal in suspension until the temperature 
of the fuel dropped below 120 F. It 
would be interesting to know whether 
any investigation was made by the author 
which would confirm or refute this con- 
clusion. 

The results of the flowing tests, shown 
in Fig. 4 of the paper, are informative and 
indicate that mixtures of cracked residue 
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fuel oil and pulverized coal can be han- 
dled through pipes. No mention is made 
in this paper of the use of stabilizing 
agents when these flowing tests were 
made. It is the writer’s opinion that, 
without the aid of stabilizing agents, 
such mixtures of coal and cracked residue 
fuel oil may settle in the pipes when 
handled at temperatures above 120 F. 
This settling might not take place as long 
as the fuel was flowing through the 
pipes, but probably would occur when 
the flow was stopped with the pipes full 
of fuel. 

The relationship between the viscosity 
and percentage of coal which may be 
added to different types of fuel oils is very 
clearly indicated in Fig. 2. Fuel oils most 
generally used on oil-burning steam loco- 
motives have viscosities ranging from 200 
to 300 sec Furol at 122 F. Fig. 2 would 
indicate that such oils might have 10 to 
20 per cent pulverized coal added, with a 
resultant Furol viscosity of about 40 sec 
at 200 to 210 F. 

Oil-burning equipment for stationary 
power plants has been developed for 
burning very heavy cracked residue fuel 
oils having Furol viscosities of 1000 sec 
or above at 122 F. The fuel oil is de- 
livered to the burner at temperatures as 
high as 275 F. With firing temperatures 
as high as 275 F, it might be possible to 
increase materially the percentage of coal 
which could be mixed with cracked resi- 
due fuel oils. It would be desirable if 
further investigation were made of the 
viscosity and flowing characteristics of 
colloidal fuels at temperatures between 
210 F and 300 F. 

The burning of colloidal fuel in steam- 
locomotive boilers might necessitate 
considerable modification of the conven- 
tional arrangement used on oil-burning 
locomotives. The disposal of coal ash 
and slag residue would be somewhat of a 
problem, particularly if the slag should 
be carried over into the flues and adhere 
to the flue sheet and flues, resulting in a 
restriction of the draft. 

The writer concurs with the author's 
conclusion that further research and 
study will be necessary in connection 
with stability, grinding, mixing, atomiz- 
ing, and burning colloidal fuel. 


CoMMENT BY JoHN VAN Brunt” 


The author has presented a very inter- 
esting description of the preparation of 
colloidal fuel, including what might be 
considered a tentative specification of the 
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oils and fineness of coal required for a sat- 
isfactory product. 

Accepting as an accomplished fact that 
pulverized coal can be held in suspension 
in oil, that such a mixture can be pumped, 
stored, and burned in suitable burners, it 
has yet to be demonstrated that this can 
be done economically. 

Numerous factors are mentioned in the 
paper which seem greatly to reduce the 
probability of successful commercial use. 
Among these factors are: 

1 The necessity of extremely fine 
grinding, as compared to that required 
for burning coal alone. Such fine grind- 
ing will require predrying for coals of 
high moisture content, and mill-drying 
for coals of moderate moisture content. 

2 A classifier must be provided to re- 
move the few large particles which would 
otherwise remain in the finished coal. 

3 Suitable collectors or separators 
must be provided to separate the finished 
product from the mill air. 

This extra fineness must be paid for in 
increased power consumption and in addi- 
tional investment for mills. The other 
equipment just mentioned will also add 
to the capital cost, as compared to a 
direct-fired pulverized-coal system. 

Apparatus for mixing coal and oil will 
be required as well as pumps to transport 
the colloidal fuel to storage bunkers. 

A complete plant for such fuel will then 
consist of all the equipment necessary to 
burn oil plus all the equipment required 
to burn pulverized coal and, in addition, 
the extra equipment previously men- 
tioned. In sucha plant, it may be further 
assumed that the equipment would not 
limit the plant to the use of colloidal fuel 
only but that the plant would be so de- 
signed that either coal alone or oil alone 
could be used, whenever economy or ex- 
pediency should so dictate. Therefore, 
the cost of oil heaters and pumps would 
be the same as for a completely oil-fired 
plant, and the same would be true for the 
coal-pulverizing equipment. We now 
have a capital cost for colloidal fuel ma- 
terially higher than the cost of equipment 
for burning both coal and oil separately. 

As to operating costs, the power for 
pulverizing will be from 35 to 50 per cent 
higher than for a direct-fired unit. The 
mill maintenance would be nearly 
doubled, and drying a 15 per cent mois- 
ture coal would take roughly 11/2 to 2 per 
cent of the coal used. There would be an 
added pumping cost for transporting the 
colloidal fuel to the storage bunkers; 
this in addition to the cost of pumping 
from the bunkers to the boilers. 

It is doubtful if the burning character- 
istics of colloidal fuel would be superior 
to that of coal or oil alone. In fact, the 
contrary would likely be the case. 
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Henry Kreisinger now research engi- 
neer of the writer’s company, when con- 
nected with the Bureau of Mines, was 
assigned by the Bureau to follow the ex- 
perimental work of the Bates develop- 
ment referred to in the paper. Mr. Krei- 
singer has stated that up to the time the 
work was dropped after the last war re- 
sults were unsatisfactory. Trial tripsona 
boat fired with this fuel were interrupted 
repeatedly by the fouling of burners and 
loss of fires. 

It is submitted that the most satisfac- 
tory and economical method of burning 
both coal and oil is to burn them sepa- 
rately in combination burners, changing 
from one fuel to another as desired. Such 
an arrangement permits the use of either 
fuel from amounts of 0 to 100 per cent. 
This permits the operator to take advan- 
tage of the market price of either coal or 
oil, to utilize low-grade bituminous 
fuels; or, if the price of oil permits, the 
plant could be switched to oil in a very 
few minutes. 


CLosurB 


The question was raised as to whether 
it would be necessary to agitate the fuel 
while it is cooling from the mixing tem- 


perature of about 200 F to 120 F in 
order to keep the pulverized coal in 
suspension. We have mixed a great 
many samples in the laboratory by heat- 
ing to 200 F or above and then allowing 
them to cool. Ordinarily these mix- 
tures will cool quickly enough so that 
settling is not appreciable. Where large 
amounts of coal and oil are being mixed, 
however, some type of flow agitator 
would have to be used. This would en- 
able the mixture to cool rapidly enough 
to prevent settling. 

Since this paper was written a detailed 
study has been made of the flow of col- 
loidal fuel in pipes. These data are 
soon to be published. We have found 
that oil-coal mixtures can be handled in 
pipes without any difficulty, even at 
temperatures considerably above 120 F 
as long as they are kept moving. When 
these fuels are allowed to stand in the 
pipes for several hours some settling takes 
place. However, we have never en- 
countered a case where the settling was 
sufficient to plug the pipe, except at very 
low temperatures. 

J. E. Hepricx.* 
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Revisions and Addenda to Boiler 
Construction Code 


T IS the policy of the Boiler Code 

Committee to receive and consider 
as promptly as possible any desired re- 
vision of the rules and its codes. Any 
suggestions for revisions or modifications 
that are approved by the Committee will 
be recommended for addenda to the code, 
to be included later in the proper place 
in the code. 

The following proposed revisions have 
been approved for publication as pro- 
posed addenda to the code. They are 
published below with the corresponding 
paragraph numbers to identify their loca- 
tions in the various sections of the code, 
and are submitted for criticism and ap- 
proval from anyone interested therein. 
It is to be noted that a proposed revision 
of the code should not be considered 
final until formally adopted by the Coun- 
cil of the Society and issued as pink- 
colored addenda sheets. Added words 
are printed in small capitals; words to 
be deleted are enclosed in brackets [ ]. 
Communications should be addressed to 
Secretary of the Boiler Code Committee, 


29 West 39th St., New York, N. Y., 
in order that they may be presented to 
the Committee for consideration. 


The following are proposed revisions of the 
safety and water-relief valve requirements of 
the Code for Low-Pressure Heating Boilers. 

Par. H-43 (H-96) Safety Valves. (a) Each 
steam boiler shall have one or more safety 
valves of the spring-pop type and adjusted and 
sealed to discharge at a pressure not to exceed 
15 Ib per sq in. Seals shall be attached in a 
manner to prevent the valve from being taken 
apart without breaking the seal. The safety 
valves shall be arranged so that they cannot 
be reset to relieve at a higher pressure than the 
maximum allowable working pressure of the 
boiler. 

(6) Each safety valve */, in. or over, used on 
a steam heating boiler, shall have a substantial 
device which will positively lift the disk from 
its seat at least '/,¢ in. when there is no pres- 
sute on the boiler. The seats and disks shall 
be of suitable material to resist corrosion. 

(¢) No safety valve for a steam boiler shall 
be smaller than */, in. except in case the boiler 
and radiating surfaces are a self-contained unit. 
No safety valve shall be larger than 41/; in. 
The inlet opening shall have an inside diame- 
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ter approximately equal to, or greater than, 
the seat diameter. 


Par. H-44 (H-97) Relief Valves. (4) Each 
hot-water heating or hot-water supply boiler 
shall have one or more relief valves of the dia- 
phragm-operated type, without disk guides 
below the seat or between the diaphragm and 
top of scat. The valves shall be set and so 
arranged that they cannot be reset to relieve at 
a higher pressure than che maximum allowable 
working pressure of the boiler. 

(6) Each relief valve shall have a substantial 
device which will positively lift the disk from 
its seat at least '/,, in. when there is no pres- 
sure on the boiler. 

(¢) The seats and disks shall be of suitable 
material to resist corrosion. No materials 
liable to fail due to deterioration or vulcaniza- 
tion when subjected to any temperature less 
than 250 F shall be used for any part. 

(4d) No relief valve shall be smaller than 1/3 
in. nor larger than 2 in. standard pipe size. 
The inlet opening shall have an inside diame- 
ter approximately equal to, or greater than, 
the seat diameter. 


Par. H-45 CH-98). Delete. 


INSTALLATION oF SargTy AND Revigr VALvss 


Par. H-46 (H-99) (4). Safety valves shall 
be connected to boilers, with the spindle verti- 
cal if possible, cither directly to a tapped or 
flanged opening in the boiler, to a fitting con- 
nected to the boiler by a close nipple, to a ‘"Y"’ 
base twin valve connection, to a valveless 
steam pipe between adjacent boilers. 

(6) Relief valves shall be connected to the 
top of boilers, with the spindle vertical if pos- 
sible, either directly to a tapped opening in the 
boiler; to a fitting connected to the boiler by 
a close nipple; to a ““Y"’ base twin-valve con- 
nection. 

(c) When a “Y"’ base is used the inlet area 
shall be not less than the combined outlet 
areas. 

When the size of the boiler requires a safety 
valve larger than 41/2 in. diameter or a re- 
lief valve larger than 2 in. diameter, two or 
more valves having the required combined 
capacity shall be used. When two or more 
valves are used on a boiler, they may be single, 
directly attached, or mounted on a “*Y"’ base. 


Par. H-47 (H-100). No shut-off of any de- 
scription shall be placed between the safety 
or relief valve and the boiler, nor on discharge 
pipes between such valves and the atmosphere. 
Safety and relief valves shall not be connected 
to an internal pipe in the boiler. 


Par. H-48 (H-101). When a discharge pipe 
is used, its area shall be not less than the area 
of the valve or aggregate area based on the 
nominal diameters of the valves with which it 
connects, and the discharge pipe shall be fitted 
with an open drain to prevent water from lodg- 
ing in the upper part of the valve or in the pipe. 
When an elbow is placed on a safety- or relief- 
valve discharge pipe, it shall be located close 
to the valve outlet and the pipe shall be sup- 
ported so that no unduesstress is placed on the 
valve body. The discharge from safety or 
relief valves shall be so arranged that there will 
be no danger of scalding attendants. 


Delete. 


Par. H-49 CH-102). 
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Par. H-50 (H-103). Delete. 


Discnarce Capacitigs or SAFETY AND RELIEF 
VALvEs 


Par. H-51 (H-104) (4). Each safety or re- 
lief valve shall be plainly marked by the manu- 
facturer in such a way that the markings will 
not be obliterated in service. The markings 
may be stamped on the casing, or stamped or 
cast on a plate or plates securely fastened to 
the casing, and shall contain the following 
markings: 


(1) The name or identifying trade-mark of 


manufacturer 
(The pipe size of the inlet) 
(The pressure at which it is set to blow) 
(4) per hour 
or 
Capacity.............+......Btu per hour 


(5) A.S.M.E. symbol as shown in Fig. H-4 


(4) Permission to use the symbol designated 
in the foregoing paragraph will be granted by 
The American Society of Mechanical Engineers 
to any manufacturer complying with the pro- 
visions of the Code who will agree, upon forms 
issued by the Society, that any safety valve to 
which the symbol is applied will be con- 
structed in accordance with the Code and has 
the capacity stamped upon the valve under the 
stated conditions, and that he will not misuse 
or allow others to use the stamp by which the 
symbol is applied. 

(¢) A steel stamp for applying the symbol 
may be purchased by such manufacturers from 
the Society. 

(4) After obtaining the Code stamp the manu- 
facturer of valves that are to be stamped with 
the Code symbol shall first submit for testing 
at least three valves of each of the three repre- 
sentative sizes of each design together with 
the drawings, at a place where adequate equip- 
ment and personnel is available to conduct 
pressure and relieving capacity tests, which 
shall be made in the presence of an authorized 
observer. The place, personnel, and author- 
ized observer shall be approved by the Boiler 
Code Committee. 

(Ce) Tests shall be made to determine the lift, 
popping and blow down pressures, and capac- 
ity of at least three valves of three representa- 
tive sizes of each design. 

Safety valves for steam boilers shall be tested 
for capacity at 33'/s per cent over the 15 Ib per 
sq in, required set pressure. 

Relief valves for hot-water boilers shall be 
tested for capacity at 10 per cent over the 30 lb 
per sq in. required set pressure. 

A coefficient shall be established for each 
test as follows: 


K _ _ Actual steam flow _ Coefficient of 
@ = Theoretical steam flow discharge 


The average coefficient of the tests required 
shall be taken as the coefficient (K) of the de- 
sign, and shall be used for determining the re- 
lieving capacity of all sizes and pressures of the 
design in the following formulas: 


For 45 deg seat W = (51.45 X wDLP X 
0.707 X K) 0.90. 

For flat seat W = (51.45 X DLP X K) 
0.90. 

For nozzle W = (51.45 X AP X K) 0.90. 


where W = weight of steam per hour, lb, 
D = seat diameter, in., 
L = life, in., 
P = absolute pressure, lb per sq in., 
K = average coefficient of discharge, 
A = nozzle throat area, sq in. 


For determining the Bru discharge of relief 
valve for hot-water boilers, W is multiplied by 
1000. 

(f) The tests shall be made with steam and 
in a manner closely approximating actual 
operating conditions of steam boilers. The re- 
lieving capacity shall be measured by condens- 
ing the steam or with a calibrated steam flow- 
meter. 

These tests shall be conducted in the presence 
of, and certified by, an authorized observer. 

(g) A data sheet for each valve tested shall 
be filled out and signed by the authorized ob- 
server witnessing the test. (A sample data 
sheet report appears as data form H-1.) Such 
data sheet will be the manufacturer's authority 
to build and stamp valves of corresponding de- 
sign and construction. When changes are 
made in the design similar tests must be re- 
peated. 

(4) The relieving capacity that may be 
stamped on the valves shall not exceed 90 per 
cent of the value determined by the witnessed 
tests. 


(4) Delete. 
Par. H-52 (H-105). Delete. 


Par. H-53 (4). The minimum size of valve 
or valves shall be governed by the capacity 
marking called for in Par. H-68. 

(b) Delete. 

(¢) The minimum valve capacity in pounds 
per hour shall be determined by dividing the 
maximum Btu output at the boiler nozzle ob- 
tained by the firing of any fuel, for which the 
unit is designed by 1000 or by multiplying the 
square feet of heating surface by 5. In many 
cases a greater relieving capacity of valves will 
have to be provided than the minimum speci- 
fied hy these rules. In every case the require- 
ments of (4) shall be met. 

(d) The valve capacity for each boiler shall 
be such that with the fuel-burning equipment 
installed, the pressure cannot rise more than 5 
Ib above the maximum allowable working 
pressure of a steam boiler and 3 Ib above the 
maximum allowable working pressure of a 
hot-water boiler. 

(¢) When operating conditions are changed, 
or additional boiler heating surface is installed, 
the valve capacity shall be increased, if neces- 
sary, to meet the new conditions and be in ac- 
cordance with (d). The additional valves re- 
quired, because of changed conditions, may be 
installed on the outlet piping without an inter- 
vening valve. 


Par. H-54 (H-107). When a hot-water sup- 
ply is heated indirectly by steam in a coil or 
pipe, the pressure of the steam used shall nor 
exceed the safe-working pressure of the hot- 
water tank and a relief valve of at least 1 in. in 
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diameter, set to relieve at or below the maxi- 
mum allowable working pressure of the tank, 
shall be used. 


INspECTION AND STAMPING 


Par. H-68 (4). All boilers built according 
to these rules, and no other boilers, shall be 
stamped with the symbol as shown in Fig. H-5. 
In addition, stamping (marking) shall consist 
of: 

(1) Manufacturer's name. 

(2) Maximum allowable working pressure. 

(3) Capacity (for determining safety valve 
capacity) showing (4) square foot of heating 
surface), (6) 5 lb steam per sq ft, or (c) the 
greatest (maximum) output in Bru per hr (1000 
Bru = 1 lb steam). 


These markings shall be stamped with let- 
ters and figures at least 5/1, in. high in some 
conspicuous portion of the boiler proper, pref- 
erably over or near the firedoor. Where a 
name plate is used, it is to be of nonferrous 
material, giving capacity output or other data, 
and shall be permanently fastened to the boiler 
or casing, and shall be marked with letters and 
figures at least '/s in. in height. 

(4) Boilers suitable for use for both steam 
and water shall have the marking arranged 
substantially as shown in Fig. H-6. Boilers 
suitable for use for water only shall have the 
stamping arranged substantially, as shown in 
Fig. H-7. Stamping shall not be covered with 
insulating or other material except that, when 
a jacket or other form of casing is applied to a 
boiler, an opening with removable cover may 
be provided for viewing the required stamping, 
or the required stamping may be duplicated on 
the front portion of the casing either on a non- 
ferrous plate, not less than 3 X 4 in. in size, 
irremovably attached to the casing, or stamped 
directly thereon. 

(c) Permission to use the symbol designated 
in the foregoing paragraph will be granted by 
the A.S.M.E. to any manufacturer complying 
with the provisions of this code who will 
agree, upon forms issued by the Society, that 
any boiler, to which the symbol is applied, will 
be constructed in full accordance with the Code 
requirements and that he will not misuse, nor 
allow others to use the stamp by which the 
symbol is applied. 

(d) A steel stamp for applying the symbol 
may be purchased by such manufacturer from 
the Society. No accessory or part of a boiler 
must be marked “A.S.M.E."" or *'A.S MLE. 
Standard"’ unless so specified in the Code. 


Par. H-106(4). The minimum size of valve 
or valves shall be governed by the capacity 
marking called for in Par. H-120. 

(6) Delete. 

(¢) The minimum valve capacity in pounds 
per hour shall be determined by dividing the 
maximum Btu output at the boiler nozzle, ob- 
tained by the firing of any fuel for which the 
unit is designed by 1000. In many cases a 
greater relieving capacity of valves will have 
to be provided than the maximum specified by 
these rules. In every case the requirements of 
(d) shall be met. 

(4) The valve capacity for each boiler shall 
be such that with the fuel-burning equipment 
installed, the pressure cannot rise more than 5 
Ib above the maximum allowable working 
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pressure of a steam boiler and 3 lb above the 
maximum allowable working pressure of a 
hot-water boiler. 

(e) When the operating conditions are 
changed, or additional boiler heating surface 
is installed, the valve capacity shall be in- 
creased, if necessary, to meet the new condi- 
tions and be in accordance with (d). The ad- 
ditional valves required, on account of changed 
conditions, may be installed on the outlet pip- 
ing without an intervening valve. 


Par. H-120(¢). All boilers built according 
to these rules, and no other boilers, shall be 
either marked, stamped, or cast with the sym- 
bol shown in Fig. H-9. In addition, marking 
shall consist of: 


(1) Manufacturer’s name or manufacturer's 
and distributor's name. 

(2) The maximum allowable working pres- 
sure. 

(3) Capacity (for determining safety valve 
capacity) showing the greatest maximum out- 
put in Btu's per hour (1000 Bru = 1 lb steam). 


Items (1) and (2) in letters and figures at least 
5/1 in. high shall be stamped or cast on all of 
the cored sections. Items (1), (2), and (3) 
shall be marked on the completed boiler or cas- 
ing in some conspicuous place with letters and 
figures at least 5/1, in. high. If a name plate 
is used, it is to be of nonferrous material per- 
manently attached to the boiler or casing, the 
letters and figures to be not less than 1/g in. 
high. 


(4) Boilers suitable for use for both steam and 
water shall have marking arranged substan- 
tially as shown in Fig. H-10. Boilers suitable 
for use for water only shall have the marking 
arranged substantially as shown in Fig. H-11. 
Stamping shall not be covered with insulating 
or other material except that when a casing or 
other form of cover, applied to the boiler, is so 
arranged that it is not desirable to provide an 
opening through which the required stamping 
of the boiler parts may be viewed. The re- 
quired stamping shall also be placed on a non- 
ferrous plate not less than 3 X 4 in. in size ir- 
removably attached to the front portion of the 
casing, or it may be stamped in the metal of the 
casing itself. 

(c) Permission to use the symbol designated 
in the foregoing paragraph will be granted by 
the A.S.M.E. to any manufacturer complying 
with the provisions of this Code who will 
agree, upon forms issued by the Society, that 
any boiler to which the symbol is applied will 
be constructed in full accordance with the Code 
requirements and that he will not misuse, or 
allow others to use, the stamp by which the 
symbol is applied. 

(d) A steel stamp for applying the symbol 
may be purchased by such manufacturer from 
the Society. 


Tables H-6 and H-9. Delete. 


Fras. H-6, H-7, H-10, and H-11 may have to 
be slightly changed to provide for the revised 
marking requirements. 


Interpretations 


HE Boiler Code Committee meets 
regularly for the purpose of consider- 
ing communications relative to the Boiler 
Code. Anyone desiring information on 
the application of the Code is requested 
to communicate with the Committee Sec- 
retary, 29 West 39th St., New York, N. Y. 
The procedure of the Committee in 
handling the cases is as follows: All in- 
quiries must be in written form before 
they are accepted for consideration. 
Copies are then sent by the Secretary of 
the Committee to all of the members 
of the Committee. The interpretation, in 
the form of a reply, is then prepared by 
the Committee and is passed upon at a 
regular meeting of the Committee. 

This interpretation is later submitted 
to the Council of The American Society 
of Mechanical Engineers for approval 
after which it is issued to the inquirer 
and also published in Mecuanicat 
NEERING. 

Following is a record of the interpreta- 
tions of this Committee formulated at the 
meeting of September 19, 1941, subse- 
quently approved by the Council of The 
American Society of Mechanical Engi- 
neers. Case No. 951 was formulated by 
the Executive Committee at a meeting on 
September 30, 1941. 


Casg No. 944 
(In the hands of the Committee) 


Case No. 947 (In the hands of the Committee) 
Case No. 948 (Special Ruling) 


Inquiry: Is it necessary to radiograph 
butt-fusion-welded longitudinal and cir- 
cumferential joints in manholes, sumps, 
or nozzles fabricated from rolled plate 
and butt welding flanges, when used on 
Par. U-68 unfired pressure vessels? 


Reply: It is the opinion of the Com- 
mittee that the Code requires a radio- 
graphic examination of all longitudinal 
fusion-butt-welded joints of manholes, 
sumps, and nozzles, which are fabricated 
from rolled plate and used in Par. U-68 
unfired pressure vessels. Circumferential 
butt-welded joints in such attachments 
not exceeding 10 in. nominal pipe size, 
or 1!/; in. wall thickness, need not be 
radiographed. This provision applies to 
the fabrication of the attachments them- 
selves and not to the method of attaching 
them to the vessels. 


Case No. 949 (Special Ruling) 


Inquiry: Radiographing is required of 
all longitudinal circumferential 
welded joints in Par. U-68 construction, 
but is not required for nozzles or pipe 
connections to the shell except those 
having flanges butt-welded thereto. If 
pressure vessels coming within the scope 
of Par. U-68 construction are formed of 
pipe or tubular elements, by use of 
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welded circumferential joints, are such 
joints subject to radiographic examina- 
tion if the tubular elements do not ex- 
ceed 10 in. nominal pipe size nor 11/s in. 
wall thickness? 


Reply: It is the opinion of the Com- 
mittee that no radiographic examination 
is necessary for the welded circumferen- 
tial joints of such pipe or tubular ele- 
ments of Par. U-68 pressure vessels pro- 
vided the materials used conform to 
Par. U-71, the welded joints therein are 
stress relieved, and the welding is per- 
formed by welding operators who have 
been qualified in accordance with the 
qualification requirements in Par. 
U-68(k). 

Case No. 950 
(Interpretation of Pars.P-102(4) and U-68(i)) 


Inquiry: (1) The Code states ‘welds in 
which the radiographs show porosity 
shall be judged as acceptable or un- 
acceptable by comparison with the 
standard set of radiographs.’’ At pres- 
ent the significant films are numbers 3 
and 4 which are labeled, respectively, 
“borderline porosity, acceptable’ and 
“borderline porosity not acceptable.”’ 
Does this mean that nothing between 
numbers 3 and 4 is acceptable? 

(2) Do the present specifications as to 
technique, including the use of the Bucky 
grid on plates 3 in. or more in thickness, 
apply when the X-ray tube is operated 
at 1000 kv? 

Reply: (1) It is the opinion of the 
Committee that, for joints having design 
stresses and safety factors corresponding 
to the A.S.M.E. Code, number 3 film 
should be labeled ‘‘acceptable’’ and 
number 4 film ‘‘borderline, not accept- 
able.” This means that any porosity 
less than that shown on the number 4 
film is acceptable. 

(2) It is the opinion of the Committee 
that where 1000 kv X-ray tubes are 
employed, the present technique spsci- 
fied in the Code, including the use of 
the Bucky grid on plates 3 in. or more in 
thickness, should be suspended pending 
the obtaining of applicable data from 
experience with these high voltage tubes. 


Case No. 951 (Special Ruling) 
Inquiry: Is it permissible to fusion 
weld boilers of locomotives in accord- 


ance with the welding rules of the Power 
Boiler Code (Section I)? 

Reply: Boilers of locomotives may be 
fabricated by welding, using the welding 
rules of the Power Boiler Code (Section 1), 
but using plate materials complying with 
Specifications S-1, S-42, S-43, S-44, S-53, 
and S-55 now called for in the Code for 
Boilers of Locomotives (Section IIT), and 
following the construction rules of the 
Code for Boilers of Locomotives. 
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REVIEWS OF BOOKS 


And Notes on Books Received in the Engineering Societies Library 


The Engineering Profession 


Tue Proression. By Theodore 

_ Hoover and John Charles Lounsbury 

ish. Stanford niversity Press, 1941. 
Cloth 6'/s X 9 in., 441 pp., 29 figs., $5. 


Reviewep sy R. L. Sacxetr 


HE Engineering Profession’’ is the 

most comprehensive work issued 
recently on the subject matter, methods 
and objectives of engineering. 

The definition used is: ‘Engineering 
is the professional and systematic appli- 
cation of science to the efficient utiliza- 
tion of natural resources to produce 
wealth."” This may be adequate in the 
early discussion of “WhoIs an Engineer?”’ 
and ‘‘What Is Engineering?’’ which are 
the opening chapters and which are 
good, but it omits the organization of 
men which is sufficiently important to 
warrant its inclusion. Later, industrial 
management receives attention but not in 
one place as a major factor in modern 
engineering. 

Dean-Emeritus Hoover of Stanford 
University, formerly head of mining en- 
gineering, and Professor-Emeritus Fish, 
previously head of civil engineering, have 
written excellent chapters covering the 
fields of mining and civil engineering. 

The chapter on mechanical engineering 
begins with the discussion of two prob- 
lems—the production of a piece of 
tongue-and-groove flooring and ‘‘con- 
version of an invention into a washing 
machine."’ They serve to illustrate the 
sequence of tools from ore to finishing 
machine and of raw material from stand- 
ing timber to finished product. 

Power generation from heat engines re- 
ceives only general treatment. The dif- 
ferent types of tools, machines, and ap- 
paratus are listed. 

The importance of personnel and mod- 
ern methods of selecting men for jobs 
are slighted. On the other hand, the 
chapter devoted to mechanical engineer- 
ing is the longest of those devoted to the 
description of the different divisions of 
engineering—40 pages. 

It is predicted that in power genera- 
tion ‘‘a decrease in demand may be ex- 
pected, as fuel-burning plants will lag 
because of large hydroelectric projects 
being undertaken by the government.” 


The outlook for mechanical engineers is 
considered promising in sales, tool, and 
shop processes, transportation, research, 
and management. 

The chapters covering the other fields 
are adequate except that more space 
might be given to chemical engineering 
which is covered by outlines which 
condense the treatment. 

There are several features of value not 
included in other similar books. At the 
end of each chapter describing a division 
of engineering there are lists of problems 
needing research, lists of engineering 
societies related to each field, and a well- 
selected bibliography of books, bulle- 
tins, and periodicals. Historical mile- 
posts and typical curricula for each field 
are also included. 

There are valuable chapters on ‘“The 
Method of Engineering,’ *‘Application 
of the Engineering Method,’ ‘*Vo- 
cational Guidance in Engineering,” 
“Education of the Engineer,’’ and ‘“The 
New Call to the Engineering Profes- 
sion.” 

The philosophy of the authors is stated 
in the following extract which appears at 
the end of the chapter, “‘Education of 
the Engineer." ‘‘When engineering edu- 
cation includes in parallel fashion the 
history of society, a training in discover- 
ing their interrelations, and also a train- 
ing in reckoning as consciously with 
customs, habits, and emotions as with 
other natural forces, engineers may be 
expected to cooperate in the advancement 
of human well-being with the effective- 
ness they have shown in advancing tech- 
nology.” 


Sea Power 


‘ny Power IN THE Macuing Acs. By Bernard 


Brodie. Princeton University Press, Prince- 
ton, N. J., 1941. Cloth, 6 X 9 in., 466 pp., 
$3.75. 


Reviewep sy H. L. Szwarp! 


HIS impressive volume has a bale 
cubic of 91.8 cubic inches and a dis- 


1 Professor of Mechanical and Marine Engi- 
neering, Yale University, New Haven, Conn. 
Mem. A.S.M.E. 
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placement of 42.1 ounces. Its gross and 
net tonnages seem to be reasonable be- 
cause it obviously is well designed. 

As the author says in his opening state- 
ment, the machine age came late to the 
navies of the world. Technology once 
again is revising the power relations of 
nations, remaking the political map of 
half the world. The author considers the 
present changes as merely the culmination 
of a process of technical change which 
began more than a hundred years ago. It 
is with the impact of this process on 
world political events that this book is 
primarily concerned. There are five 
parts: The Steam Warship; The Iron- 
hulled Warship; Armor versus Great 
Ordnance; The Torpedo, The Mine, and 
The Submarine; and Aircraft in Naval 
War, but the importance of the merchant 
fleet as an auxiliary to naval strength is 
not omitted. 

To describe at all completely the tech- 
nological advances in the world’s navies 
since the beginning of the industrial revo- 
lution would require an encyclopedia of 
several volumes. The problem of selec- 
tion is therefore of paramount impor- 
tance. Two convenient criteria may be 
adopted. The first relates to the exclu- 
sively naval character of an invention. 
The machine age has brought into the 
naval establishments of the world a host 
of devices, such as the telegraph, both 
cable and wireless, in the employment of 
which naval uses remain only incidental. 
These devices are of great significance in 
the conduct of war at sea, but since they 
can scarcely be deemed ‘‘naval inven- 
tions,’’ they may be excluded from this 
discussion except for the barest mention. 
The second criterion is concerned with 
the relative importance of a technical de- 
velopment. This book considers only the 
“‘revolutionary’’ inventions of the period 
covered. A host of subsidiary naval in- 
novations which in the aggregate mount 
up to considerable importance are omit- 
ted. 

Tactics and strategy are not overlooked 
or confused. By the former is meant the 
localized hostilities that occur where ad- 
versaries are in contact; the latter refers 
to those basic dispositions of strength 
which comprise the entire conduct of a 
war. A military invention, though de- 
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signed for a specific tactical effect, may 
also have strategic consequences. For 
example, the introduction of steam pro- 
pulsion very nearly canceled out, as a tac- 
tical factor, the influence of the wind, 
which previousiy had been all-important 
in battles at sea. It brought not only 
greater speed to the warship but also a 
far greater variation in speeds among 
the different classes of warships. The 
changes in strategy due to the introduc- 
tion of the steam warship are due essen- 
tially to three factors: (1) Changes in 
performance of the war vessel comprising 
increased speeds and independence of 
wind; (2) the introduction of the fuel 
problem; and (3) the modification of 
maritime geography, particularly in the 
revision of relative distances measured in 
days of sailing. The remoteness of a re- 
gion actually depended formerly more on 
winds than on spatial distance. 

The steam merchant vessel changed the 
whole course of world diplomacy, espe- 
cially in those vast areas where trade had 
been hampered by adverse winds. If the 
Suez Canal hastened the replacement of 
the sailing ship by the steamer, it is no 
less true that without the steamship the 
Canal would not have been cut. 

The above very brief glimpse of the 
hundred pages of Part I may serve to indi- 
cate the attitude, style, and resources of 
the author, so extensively developed in 
all Parts. As an indicator of the great 
amount of scholarly search and biblio- 
graphical procedure, it is to be noted that 
few pages of this book are without exten- 
sive footnotes to references and authori- 
tative sources. 

Seafaring people will be surprised that 
an author from Chicago, trained in engi- 
neering, who served as a forecaster in the 
U. S. Weather Bureau for the air-mail 
lines, having become interested in na- 
tional defense as a National Guard officer 
in field artillery, was able as a graduate 
student in international relations to start 
the jobof assembling, correlating, editing, 
and presenting such a painstaking review 
of this subject. The only evidence of the 
absence of salt water in his blood is an 
occasional lapse into ‘‘knots per hour’’ 
or ‘‘boat’’ for ‘‘ship."’ 

The thoughtful reader in maritime 
economics and sea power is urged to read 
this valuable volume. 


Books Received in Library 


Macuine Toots 1n Arrcrarr Propucrion. 
By R. R. Nolan. Pitman Publishing Corpora- 
tion, New York, N. Y., and Chicago, IIl., 
1941. Cloth, 5 X 81/2 in., 158 pp., illus., 
diagrams, tables, $1.50. It is the purpose of 
this book to acquaint the vocational student, 
the beginner, or the young mechanic with the 
fundamentals of aircraft machine tools and 
the underlying theory of their application. The 


more important machine tools and their opera- 
tions are discussed, and there is a general guide 
for the selection of machines for various types 
of aircraft parts. 


“Maruematics (The Pennsylvania State 
College Industrial Series). By J. W. Breneman. 
210 pp., $1.75. _Mecnanics (The Pennsylvania 
State College Industrial Series). By J. W. 
Breneman. 141 pp., $1.50. SrrencTa oF 
Materiats (The State College 
Industrial Series). By J. W. Breneman. 145 pp., 
$1.50. Brug Print ReapinGc aND SKgTCHING 
(The Pennsylvania State College Industrial 
Series). By H.R. Thayer. 141 pp.,$2. 
Graw-Hill Book Co., Inc., New York, N. Y., 
1941. Cloth, 6 X 9'/, in., illus., diagrams, 
charts, tables. The texts included in this new 
series are designed to give simplified presenta- 
tions of the Sedeunaeiin of their respective 
subjects. Intended for the student or appren- 
tice with limited mathematical background, 
the theoretical treatment is held to a minimum. 


of these subjects to important practical prob- ~ 
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charts, tables, 2s. This concise, rational ac- 
count of modern heat-treatment methods and 
the principles on which they are based is in- 
tended for the engineer whose work is affected 
by heat-treatment problems. The alloys con- 
sidered have been selected as representative of 
their particular class as well as being indus- 
trially important. : 


Pyrometry. By. W. P. Wood and J. M. 
Cork. Second edition. McGraw-Hill Book 
Co., Inc., New York, N. Y., and London, 
England, 1941. Cloth, 6 X 91/2 in., 263 pp., 
illus., diagrams, charts, tables, $3. This text 
is designed for a college course in the subject. 
Introductory material on temperature scales 
and fluid thermometers precedes the chapters 
devoted to the description and use of thermo- 
electric, optical, and total-radiation pyrome- 
ters, and resistance thermometers. Tem- 
perature recorders and ——— devices are 
considered, and there is a brief discussion of 
transition points. Problems and outlines for 


Szconp YEARBOOK RESEARCH AND STATIS- 


Stress is laid on the application of principles A sams experiments are included. 


lems that are common in industry. Furthery 


volumes on engineering drawing, machine de- * 


sign, electricity, are to be included in the series. 


VMecuanicaL ENGINEERING Practice, a 
Laboratory Reference Text. By C. F. Shoo 
and G. L. Tuve. Third edition. McGraw-Hill 
Book Co., Inc., New York, N. Y., and Lon- 
don, England, 1941. Cloth, 6 X 9'/: in., 
506 pp., illus., diagrams, charts, tables, $4. 
Originally intended as a manual of laboratory 
= this book also provides a compre- 

ensive reference text on experimental me- 
chanical engineering. Major topics covered 
are: methods and instruments for mechanical 
measurements, friction and lubrication, heat 
transfer, properties of gases and vapors, fluid 
flow, pumps and compressors, steam-power 
generating units, refrigeration, and internal- 
combustion engines. The revision includes 
many laboratory experiments in such newer 
fields as fluid mechanics and air conditioning. 


VPuorortasticity, vol. 1. By M. M. Frocht. 
John Wiley & Sons, Inc., New York, N. Y., 
and Chapman & Hall, London, England, 1941. 
Cloth, 6 X 91/2 in., 411 pp., illus., diagrams, 
charts, tables, $6. The two-volume work, of 
which this text is vol. 1, contains the essen- 
tial material for a thorough understanding of 
the theoretical principles and pe pon 
= for he exploration of all two- 

imensional stress systems by the method of 
photoelasticity. This first volume is confined 
to the strictly photoelastic methods for plane 
stress analysis, which are based entirely on the 
stress pattern and the isoclinics. 


VPracticat SocuTion or Torstonat 
TION Prosiems, vol. 2, By W. K. Wilson. 
Second edition. John Wiley & Sons, Inc., 
New York, N. Y., 1941. Cloth, 51/2 X 9 in., 
694 pp., illus., diagrams, charts, tables, $8.50. 
Owing to the extensive revision and enlarge- 
ment of the new edition of this work, it was 
divided into two volumes. The second volume 
deals with the determination and measure- 
ment of stresses owing to torsional vibration, 
the analysis of torsiograph records, damping 
devices and rotating-pendulum vibration ab- 
sorbers, and the dynamic characteristics of 
electrical-mechanical direct-coupled systems. 
Many practical examples are worked out; and 
an appendix contains a discussion of harmonic 
analysis, a bibliography, and a selected list of 
British patents. 


Principtes AND Practice or Heat-Treat- 
MENT. By J. Winning. Emmort & Co., 
Manchester and London, England, 1941. 
Paper, 5 X 71/2 in., 99 pp., illus., diagrams, 


tTicAL Metnopotocy Booxs Reviews, 
edited by O. K. Buros. Gryphon Press, High- 
land Park, N. J., 1941. Cloth, 7'/2 X 11 in., 
344 pp., $5. This book consists of carefully 
selected critical reviews of books dealing with 
statistical methods and techniques in a variety 
of fields. Three hundred and fifry-nine books 
published since 1932 are included. The work 
thus provides a list of the latest publications 
on the subject and also the means for — 
them. There are indexes of titles, subjects, an 
reviewers. 


Street Square Pocxer Book. By D. L. 
Stoddard. Sixth edition, revised and enlarged. 
Scientific Book Corporation, New York, N. Y., 
1941. Cloth 4 X 6 in., 183 pp.» diagrams, 
charts, $1. The practical application of the 
steel square to many of the problems which 
must be handled by carpenters and mechanics 
is clearly described in this small book. Roofs, 
stairs, and various types of framing are among 
the topics covered. The use of exact — 
ings of the square laid on the work simplifies or 
eliminates otherwise long descriptions. 


Catcutations. By R. R. 
Wenner. McGraw-Hill Book Co., Inc., New 
York, N. Y., and London, England, 1941. 
Cloth, 6 X 9 in., 384 pp., diagrams, charts, 
tables, $4. A comprehensive introduction is 
provided to the principles, methods, and data 
available for the solution of a wide variety of 

actical laboratory and technological prob- 
ems. Features of the book are presentations of 
(1) the fundamental scat of thermo- 
dynamics of primary interest to the chemist 
and chemical engineer; (2) the practical con- 
tributions of the theoretical physicist to the 
field of thermodynamics; and (3) various semi- 
empirical methods for the estimation of ther- 
modynamic functions of value in solving tech- 
problems. 


VTrangs Arr ConpiTioninc Manuat, pub- 
lished by The Trane Company, La Crosse, 
Wis., 1941, revised edition. Cloth, 8'/2 X 
11'/, in., 376 pp., illus., diagrams, charts, 
maps, tables, $5. Primarily concerned with 
the application of the fundamental facts of 
engineering to the design of air-conditioning 
systems, this publication touches on all phases 
of the field. Ses and its transmission, physi- 
cal comfort, air properties and supply, psy- 
chrometry, refrigeration and ventilation proc- 
esses, the functions of water in air condition- 
ing, and a chapter on ducts and fans, new in 
this edition, are all covered in this compre- 
hensive treatment of the subject. Diagrams, 
tables, problems, and numerical examples add 
to its practical value. 


| 
| | 
| 
h 
sa 
it 
| 
t- 
rs 
: 


A.S.M.E. NEWS 


And Notes on Other Engineering Activities 


Four-Point National Defense 
Theme of 1941 A.S.M.E. 
Annual Meeting 


developments in shaping up 
the 1941 A.S.M.E. Annual Meeting, to 
be held at the Hotel Astor, New York, N. Y., 
Dec. 1-5, reveal significant additions to the 
program announced in the November issue. 


“Lessons Learned From London” 

Most important of these features is the four- 
point National Defense sequence which com- 
mences with the luncheon on Tuesday noon at 
which Walter D. Binger, Commissioner of 
Borough Works, New York, and chairman of 
the National Technological Civil Protection 
Committee, will speak on “Lessons Learned 
From London."" Commissioner Binger, who 
holds his defense post by reason of appoint- 
ment of the Secretary of War, was sent to Eng- 
land early in the fall and returned in October, 
making the trip both ways by bomber via the 
northern route. In his official capacity and be- 
cause of his personal observations, Commis- 
sioner Binger will speak with authority and 
from the point of view of an engineer. 


Material-Conservation Clinic 

A Clinic on the Conservation and Reclama- 
tion of Materials Used in Industry will be held 
on Tuesday evening. The Clinic will answer 
questions asked by members of the Society and 
any other persons interested in saving materials 
and devising methods for salvaging scrap and 
used articles. Questions are being solicited in 
advance by canvassing members of the Society. 
Answers will be prepared in advance by a 
panel of experts all of whom are men of prac- 
tical experience in these fields. 

The Clinic will be preceded by brief papers 
giving case histories of conservation and recla- 
mation programs actually in operation in small 
and large plants. After the background of the 
subject has been opened up by these papers, the 
panel of experts will take over. It will be 
headed by an interlocutor who will put the 
questions to the members of the panel best 
qualified to answer them. 


Four Phases of National Defense 

A National Defense Symposium of four 
papers by eminent speakers will be conducted 
on Wednesday morning, at which William A. 
Hanley, president of the Society, will preside. 
The papers and speakers scheduled for the 
symposium are: 

**Research for Defense,’’ by Frank B. Jewett, 


president of the National Academy of Sciences. 

“Designing for Defense,’’ by Brig. Gen. 
G. M. Barnes, Assistant Chief of Industrial 
Service, Engineering, Ordnance Department, 
United States Army. 

“Invention for Defense,’’ Col. L. B. Lent, 
chief engineer, National Inventors’ Council, 
Washington, D. C. 

**Education for Defense,’’ Dean A. A. Potter, 
Purdue University, chairman, National Ad- 
visory Committee to the Engineering, Science, 
and Management Defense Training Division, 
United States Office of Education. 


O.P.M. Speakers at Annual Dinner 


The climax of the National Defense theme 
running through the 1941 Annual Meeting will 


be reached on Wednesday evening when W. L. 
Batt, past-president A.S.M.E. and head of the 
Materials Division, O.P.M., will act as toast- 
master at the Annual Dinner, at which the 
principal addresses will be delivered by Wil- 
liam A. Hanley, president A.S.M.E., and 
Donald M. Nelson, executive director, Supply 
Priorities and Allocations Board, Office for 
Emergency Management. 

At the dinner honorary memberships and 
awards will be presented, as previously an- 
nounced. Of national-defense interest will be 
the honorary memberships conferred on the 
Honorable Clarence D. Howe, Minister of 
Munitions and Supply, Canadian Government, 
Ottawa, Ont., Canada; Rear Admiral Samuel 
Murray Robinson, U.S.N., Chief of the Bu- 
reau of Engineering, U.S. Navy; and Major 
General Charles Macon Wesson, U. S. Army. 
Other honorary memberships are to be con- 
ferred on Dr. Leon P. Alford, of New York, and 
Prof. Aurel Stodola, of Zurich, Switzerland. 
Among the medals to be conferred, especial in- 
terest, from a National Defense point of view, 
lies in the award of the Holley Medal to John 
C. Garand, Springfield Armory, “*for his inven- 
tion and development of the semiautomatic 
rifle which bears his name and has been adopted 


PRESIDENTS AND SECRETARIES OF THE FOUNDER SOCIETIES AT INDIANAPOLIS, IND., 
oct. 11, 1941 
(Seated, left to right, Frederick H. Fowler, president A.S.C.E.; Howard N. Eavenson, 


ident A.I.M.E.; William A. Hanley, president A.S.M.E., D. C. Prince, 
es , secretary A.S.C.E.; A. B. 
M.E.; H. H. Henline, secretary A.I.E.E.) 


nding, left to right. George T. Seabur 
R'LME.: C. E. Davies, secretary AS. 
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by the United States Army; a distinct con- 
tribution to our National Defense.”’ 


“Work Standardization” Dinner 


Under the auspices of the Work Standardiza- 
tion Committee of the Management Division 
a Work Standardization Dinner will be held in 
the Columbia Room of the Hotel Astor on 
Monday evening at 6:30 p.m. 


Paper on Supercharger Added 


An important paper entitled ‘‘Energy Trans- 
fer Between a Fluid and a Rotor for Pump and 
Turbine Machinery,’’ by Sanford A. Moss, Ches- 
ter W. Smith, and William R. Foote, has been 
added to the list since the preliminary program 
was announced in the November issue of Mr- 
CHANICAL ENGINEERING. The paper is contrib- 
uted by the Aviation, Hydraulic, and Power 


Divisions and will be presented on Tuesday 
evening. It presents an analytical treatment 
of the energy transfer between a working fluid 
and a rotor for pump and turbine machinery. 
The generalized treatment is made specific for 
such cases as the supercharger, the centrifugal 
pump, and all kinds of steam, gas, and hy- 
draulic turbines. 


Defense Production Featured 


The Machine Shop Practice Division will 
also sponsor a session on Wednesday afternoon 
featuring defense production, at which two im- 
portant papers will be presented. Col. H. F. 
Safford, of Watervliet Arsenal, will speak on 
“New Developments in the Manufacture of 
Cannon," and H. E. Linsley will talk on 
“Transfer Machines at the Cincinnati Plant 
of the Wright Aeronautical Company.”’ 


Ambassador Winant Addresses Mechanical 
Engineers in London 


Guest of Honor at Luncheon of I.M.E. 


ORD has been received of a luncheon 

of The Institution of Mechanical Engi- 
neers, held at Grosvenor House, Park Lane, 
London, on September 19, at which His Ex- 
cellency John G. Winant, the American Am- 
bassador, was the guest of honor. The follow- 
ing account of the luncheon and the address 
by Ambassador Winant was reported by J. E. 
Montgomery, secretary I.M.E., in a letter to 
C. E. Davies, secretary A.S.M.E. 

“It was the first social function on a large 
scale which we had attempted to hold since 
the outbreak of war, and in view of the fact 
that the wives of our members had not had 
the usual opportunity afforded by our Summer 
Meetings of making contact with each other, 
the Council decided on this occasion to invite 
lady guests. As a result we had a record at- 
tendance of nearly one thousand, and had to re- 
fuse several hundred for whom accommoda- 
tion was not available. 

*“We had an imposing top table, comprising 
in addition to Mr. Winant, Mr. A. V. Alex- 
ander (the First Lord of the Admiralty) who 
was a principal speaker, the heads of the Fight- 
ing Services, and representatives of most of the 
Government Departments, kindred Institu- 
tions, etc. 

“I think you may like to see the following 
report of what Mr. Winant said in responding 
to the Toast of the Guests, which I give to 
you verbatim: 


“His Excellency Joun G. Winant, 
American Ambassador, who was received 
with prolonged cheering on rising to reply, 
said: ‘I should like tosay a word for my- 
self and for the other guests here in appre- 
ciation of the hospitality that you have 
accorded us. You already know the con- 
tribution that has been made by the engi- 
neer in England, in Russia, and in the 
United States, both in peacetime and now 
again in wartime. The president has said 
that it was your intention to journey to 
my country just prior to the war's breaking 
out, in order to join with engineers there 
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in discussing the problems of constructive 
engineering. I hope that you will make 
that journey when the war is over. You 
may not be able to go collectively, but 
individually, by letter and in person, you 
can still do great service both to your own 
country and to mine if you continue to 
communicate with the engineers of the 
United States. (Applause) 

‘Only last week, three or four of our 
most able industrialists came over here to 
find out what things we might make suc- 
cessfully in the United States that you are 
at present making here, and also what we 
are doing for you in the United States that 
you can more successfully and effectively 
do here. There is no group of people in 
England who could be more useful to 
those men than you who are gathered here 
today. 

‘Only in our combined effort will we 
find success. We must multiply machine 
power and place it behind man power, be- 
hind the soldiers of liberty and freedom 
and fair play. (Applause) 

‘I do not know the customs of your 
country, nor exactly what a guest in re- 
sponding to the toast of the guests should 
do, and if in my ignorance I transgress, I 
hope you will forgive me. Some years ago 
an intelligent educator said that as civili- 
zation progressed we have come to realize 
that intelligence counts for more than 
brute force, that organization counts for 
more than intelligence, but that devoted 
self-sacrifice counts for most of all. (CAp- 
plause) Democratic government gives 
every individua! the privilege and the 
opportunity of devoted self-sacrifice. In 
my brief stay here, I have met many men 
and women. I have tried to meet all the 
people, and not just a few of the people. 
You know that I have a deep respect for 
you and for your courage and fortitude. I 
have met three men here, however, who 
are responsible for organization, and in- 
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telligent organization, who are all quali- 
fied to be engineers, who are completely 
selfless and who know the full measure of 
devoted self-sacrifice. They are the men 
who head your three Services; and, if a 
guest replying for the guests may propose 
a toast, I should like to propose the 
toast of Sir Dudley Pound, Sir John Dill, 
and Sir Charles Portal.’ (Prolonged ap- 
plause) 


**Acting on Mr. Winant’s admirable sugges- 
tion of continued contact with the engineers 
in the United States (which you will see was 
greeted with loud applause) our president 
forthwith sent the following cablegram to 
your president, which I hope was safely re- 
ceived 


PRESIDENT AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS NEW 
YORK 


ON OCCASION OF INSTITUTION LUN- 
CHEON WITH YOUR AMBASSADOR AS 
CHIEF GUEST SEND YOU AND YOUR 
MEMBERS WARMEST GREETINGS AND 
GOD SPEED COMMON EFFORT 


INSTITUTION MECHANICAL 
ENGINEERS LONDON 


E.1.C. Announces 1942 
Annual Meeting 


HE Council of The Engineering Institute 

of Canada announces that the Fifty-Sixth 
Annual and General Professional Meeting will 
be held in Montreal, Feb. 5 and 6, 1942. 

It is planned that the papers and discussions 
shall all bear on the central theme of the engi- 
neers’ participation in war industry, with par- 
ticular reference to those articles of warfare 
being manufactured in Canada for the first 
time. It is also expected that some time will 
be spent in discussing the engineering phases 
of Air Raid Precautions (A.R.P.). 


A.S.M.E. Calendar 
of Coming Meetings 


December 1-5, 1941 


Annual Meeting 
New York, N. Y. 


March 23-25, 1942 
Spring Meeting 
Houston, Texas 

June 8-10, 1942 


Semi-Annual Meeting 
Cleveland, Ohio 


June 17-19, 1942 


Oil and Gas Power Division 
Peoria, Ill. 


October 12-14, 1942 


Fall Meeting 
Rochester, N. Y. 


(For coming meetings of other or- 
ganizations see page 22 of the 
advertising section of this issue) 
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MECHANICAL ENGINEERING 


300 Attend Fifth Annual Joint Fuels Conference at 


HAIRMEN Paul B. Eaton, A.S.M.E., 
and W. B. Plank, A.I.M.E., of the Local 
Arrangements Committee for the Fifth Annual 
Joint Fuels Conference of The American So- 
ciety of Mechanical Engineers and the Ameri- 
can Institute of Mining and Metallurgical 
Engineers, welcomed approximately 300 mem- 
bers and guests of the two Founder Societies to 
Easton, Pa., for a three-day session beginning 
Thursday, October 30. 

Dr. William Mather Lewis, president of 
Lafayette College, opened the Conference with 
a welcoming address in which he pointed out 
that nations without fuel resources are recog- 
nizable as those which are economically in the 
lower ranks, whereas such nations as ours with 
large fuels resources are high in the economic 
standing of nations. He paid tribute to the 
efforts of the fuel engineers for the conserva- 
tion of our resources at this time of emergency 
and recognized the value of joint conferences, of 
which this was the fifth, in promoting between 
producer and consumer a better understanding 
of mutual problems. 

William G. Christy, smoke-abatement engi- 
neer, Hudson County, N. J., and chairman 
of the Fuels Division, A.S.M.E., responded 
as host chairman for the A.S.M.E. J. E. 
Tobey, vice-president in charge of fuel engi- 
neering of Appalachian Coals, Incorporated, 
and chairman of the Coal Division, A.I.M.E., 
responded for the mining engineers. 


Mine Fires and Domestic Stokers 


The first session, under the chairmanship of 
Henry F. Hebley, program chairman of the 
Coal Division, and A. W. Thorson, program 
chairman of the Fuels Division, listened to two 
papers during the morning. 

In what was probably the first application of 
the scientific approach to the problems of an- 
thracite mine fires, C. S. Scott presented the 
report by O. W. Jones and himself, both of the 
U. S. Bureau of Mines, on the application of 
chemistry to anthracite-mine fire problems. 
Mr. Scott pointed out that the importance of 
the bacteria living in mine waters in changing 
the composition of the gases under certain 
conditions of fire was great enough to make it 
mecessary to consider them in any formula- 
tion of the controlling conditions affecting 
mine fires. Although the report was not in- 
tended to be final, the information offered was 
of great value as well as interest to the Con- 
ference. 

Walter Knox, of the research department of 
Koppers Company presented the second paper 
on domestic stoker coal research which he had 
written in collaboration with J. D. Doherty, 
research engineer of the Koppers Coal Com- 
pany. With the paper was presented an ex- 
tremely interesting photographic analysis of 
the operation of domestic stokers burning 
soft coal. With the action speeded up by 
intermittent exposure and continuous projec- 
tion, it was possible to watch the rapid growth 
of the coke trees and their combustion in a 


Easton on “Better Utilization of Coal” 


Courtesy Easton Express 


PRESENTATION OF GAVELS AT FUELS CONFERENCE 


(Prof. William B. Plank, left, presents gavel to Julian E. Tobey, chairman of the Coal Division 

of the American Institute of Mining and Metallurgical Engineers, as Prof. Paul B. Eaton, ex- 

treme right, presents the other gavel to William G. Christy, chairman of the Fuels Division 
of The American Society of Mechanical Engineers.) 


matter of seconds on the screen although the 
action took hours and even days under operat- 
ing conditions. Many different conditions 
of operation with respect to load and off and 
on periods, as well as hold fire conditions, were 
very successfully illustrated. 

The Conference was a guest of the local 
Rotary at a luncheon on Thursday in which 
Mayor Joseph Morrison welcomed the mem- 
bers of the Conference officially to the city and 
extended the courtesies of the city to them. 
Mayor Morrison's talk was followed by a 
demonstration by the Bell Telephone Com- 
pany representatives of its research on the 
better transmission of speech through tele- 
phones. 


Two Symposiums on Fuel-Burning 
Equipment 

In the afternoon, under the chairmanship of 
J. E. Tobey and R. M. Hardgrove of The Bab- 
cock and Wilcox Company, a symposium on 
the Adjustment of Pulverized-Fuel-Burning 
Equipment was presented under the sponsor- 
ship of the Joint Committee on the Solid 
Fuel Test Code. Henry Kreisinger, of the 
Combustion Engineering Company, A. C. 
Foster, of the Foster Wheeler Corporation, 
F. G. Ely, of The Babcock and Wilcox Com- 
pany, and Ollison Craig, of the Riley Stoker 
Company, represented by F. G. Treat, pre- 
sented information as to how their respective 
companies met the problems of different fuels 
in the field and the problems of starting new 
units. 

At an informal dinner just before the evening 
session, with Professor Eaton presiding, the 
Conference was shown motion pictures of the 
combustion of small sizes of anthracite on 
household stokers illustrating the factors 


which made for good combustion or for 
troublesome conditions. 

In the evening again under the sponsorship 
of the Joint Committee on Solid Fuel Test 
Code, a second symposium was presented 
under the chairmanship of J. E. Tobey and 
Martin A. Mayers, of the Coal Research 
Laboratory. This symposium was on the 
subject of the adjustment of underfeed- 
stoker-fired equipment and was _partici- 
pated in by George P. Jackson, of Combustion 
Engineering Company, J. S. Bennett, 3rd, of 
the American Engineering Company, and 
Frank Scott of the Westinghouse Electric 
and Manufacturing Company. The presenta- 
tion of information on stoker adjustments led 
to long discussion of the many factors in- 
volved and emphasized the large share that 
stokers still play in the combustion of fuel 
under boilers. This session continued until 
11:30 p.m. and had to be closed without all 
present having had an opportunity to offer 
their discussion. 


Mine Roof and Burning Controls 

On Friday morning, H. D. Greenwald pre- 
sented a paper by I. Hartmann and himself, 
both of the U. S. Bureau of Mines’ Experi- 
mental Station at Pittsburgh, on the ‘‘Effect 
of Changes of Moisture and Temperature on 
Mine Roof.’’ This session was under the 
cochairmanship of David R. Mitchell, of the 
Coal Division, and L. A. Shipman, fuel engi- 
neer of the Southern Coal and Coke Company. 
In this paper the surprising expansion and 
contraction of the mine-roof materials were 
reported. The paper was based on tests of 
sections of the mine roof exposed to different 
temperature and humidity conditions under 
laboratory control. These sections demon- 
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strated that the expansion was rapid enough 
ander certain conditions of humidity changes 
to create stresses in the material which caused 
failure and consequent falls of the roof. Pr g 
tection of roofing by guniting or asptyjale 
base paint was indicated as having lighly 
satisfactory results. In the second paper, 
W. E. Reaser, of Lafayette, preyented an 
analysis of the development of au',omatic con- 
trol as applied to rotary cemer.¢ kilns. Pro- 
fessor Reaser indicated the ear.ty conditions of 
simple and somewhat ineff-ctive control and 
compared them with the eonditions existing 
today under the complete control such as he 
proposed. 

The Conference ‘aad luncheon in the gym- 
nasium of Lafayette College with Professor 
Plank presiding. Dean Distler, of Lafayette, 
welcomed the Conference to the College and 
turned the program over to Prof. Thomas E. 
Yerger in charge of music who entertained 
with instrumental and vocal selections by the 
musical clubs of Lafayette College. The suc- 
cess of the singers and instrumentalists was 
demonstrated by the energetic applause given 
by the Conference. 

The fifth session of the Conference took 
place in Pardee Hall of the College under the 
chairmanship of Messrs. Christy and Hebley. 
J. H. Kerrick, of the Philadelphia and Reading 
Coal and Iron Company, presented the first 
paper on the ‘Performance of Industrial Chain- 
Grate Stokers.’’ Mr. Kerrick described the 
modern stoker installations burning washed 
culm successfully. 

The second paper was presented by C. H. 
Frick, plant-betterment engineer of the Penn- 
sylvania Light and Power Company on ‘*Burn- 
ing of Pulverized Anthracite in Steam Power 
Plants."’ Mr. Frick made an important con- 
tribution to the literature by submitting 
records of the changes which have occurred and 
the efficiency with which anthracite has been 
burned in the pulverized form over the last 
decade or two. 


E. G. Bailey Speaks at Banquet 


Dean A. C. Callen, of Lehigh University, 
presided at the banquet on Friday evening at 
which E. G. Bailey, of The Babcock and Wil- 
cox Company, gave the principal address. 
Mr. Bailey chose for his subject the theme of 
the meeting which was ‘‘Better Utilization of 
Coal."’ 

Mr. Bailey, whose speech was broadcast, 
grouped the users of fuel into classes and 
pointed out the amount of fuel now used in 
each class together with the savings which had 
been made. Mr. Bailey prophesied that there 
would be ultimately a disappearance from the 
market of the larger sizes of prepared solid 
fuels and an increase in the use of fine sizes, 
with corresponding price changes in order to 
cover the cost of mining and preparation. 
Mr. Bailey based his prediction on the feeling 
that he has that solid fuels must approach a 
fluid condition in order to compete success- 
fully with gaseous and liquid fuels. 

The guests at the banquet were then enter- 
tained by motion pictures presented by Clar- 
ence G. Hamel, representing the Consolidated 
Edison Company of New York, Inc., showing 
the performance of several coals on each of 
two different stokers. Mr. Hamel pointed out 
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‘dat although the overall steam-generating 
results were comparable, the process of com- 
bustion was affected in quite different manners 
by the two stoker mechanisms. Mr. Hamel 
also showed some motion pictures made in an 
attempt to study the disruption of a fuel bed 
based on small sizes of anthracite burning on a 
chain-grate stoker when the active burning 
was concentrated largely in one zone. 


Power Plants and Cement Mills Visited 


Through the courtesy of local industries, 
some souvenir data books or watch fobs were 
found at each seat of the banquet tables. 

On Saturday, four interesting trips had 
been arranged by the local committee to visit 
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industries in or near Easton. These trips 
included a visit to the Alpha and the Lehigh 
Cement companies plants illustrating the dry 
process and the wet process of manufacture, 
respectively.  Pulverized anthracite was 
shown by a trip to the Riegel Paper Company. 
Through the courtesy of the Lehigh Coal and 
Navigation Company at near-by Lansford, the 
mining of anthracite was shown and followed 
by a visit to the pulverized-anthracite-burning 
plant of the Pennsylvania Power and Light 
Company. Pulverized bituminous was shown 
at the Gilbert Station of the New Jersey 
Power and Light Company. Complimentary 
lunches were served by the host companies.— 
A. R. Mumrorp. 


A.S.M.E. Executive Committee Meets in 
Louisville, Oct. 12 


HE Executive Committee of the Council 
of The American Society of Mechanical 
Engineers met at the Brown Hotel, Louisville, 
Ky., on Oct. 12, 1941, in connection with the 
1941 Fall Meeting of the Society. There were 
present at the morning session, W. A. Hanley, 
president, Kenneth H. Condit, K. M. Irwin, 
Clarke Freeman, A. G. Christie, James H. 
Herron, Samuel B. Earle, Joseph W. Eshelman, 
and Linn Helander; C. E. Davies, secretary; 
and Otto Krause, Junior observer. At the 
afternoon session there were present, in addi- 
tion to those who attended the morning ses- 
sion, Guy T. Shoemaker, Huber O. Croft, W. 
David Wuest (Junior observer), and I. E. 
Moultrop and H. H. Snelling, guests. 
The following actions of general interest 
were taken. 


Founder Society Presidents and 
Secretaries Conference 


Mr. Hanley reported that on October 11 the 
presidents and secretaries of the Founder Socie- 
ties had held a conference at Indianapolis, Ind. 
It had been agreed at this conference that a 
Joint Conference Committee of presidents and 


secretaries of the Founder Societies should be 
instituted to discuss from time to time matters 
of common interest. Accordingly, such a Joint 
Conference Committee was organized by elect- 
ing the president of The American Society of 
Mechanical Engineers as chairman, the presi- 
dent of the American Institute of Electrical 
Engineers as vice-chairman, and the secretary 
of the Institute of Electrical Engineers, secre- 
tary. 

The Joint Conference Committee recom- 
mended the appointment by each of the 
Founder Societies of one representative each to 
advise on and develop a policy on Inter- 
American Cooperation. As a result of this 
recommendation the Executive Committee of 
the A.S.M.E. Council authorized the president 
to appoint such a representative. 

At the Joint Conference Committee meeting, 
D. C. Prince, president A.I.E.E., presented 
interesting comments on the subject of post- 
war planning which he is discussing before 
sections of the A.I.E.E. On the recommenda- 
tion of the Joint Conference Committee, the 
Executive Committee of the A.S.M.E. voted 
to authorize the president to appoint an 


AFTER THE DINNER ON TUESDAY NIGHT, OCTOBER 14, DURING THE A.S.M.E. FALL MEETING, 
LOUISVILLE, KY. 


(Left to right: William F. Lucas, Mrs. William F. Lucas, Don Bergman, Ford L. Wilkinson, Jr., 
Elmer J. Dreyer, Mrs. John K. Meyer, John K. Meyer, Mrs. Melvin Sack, and Melvin Sack.) 


| 
| 
‘ 
ORE 
Pe 
be 
| 
i 
| 
yf 
it 
'S | 


930 


A.S.M.E, representative on a joint committee 
on postemergency planning. 


Greetings From I.M.E. 


Greetings from The Institution of Mechani- 
cal Engineers (Great Britain) on the occasion 
of a luncheon to the American Ambassador in 
London, Sept. 19, 1941, were read by the Secre- 
tary. (An account of this luncheon will be 
found on page 927 of this issue.) 


Gift From Ervin M. Fitz 


The gift of a poster of the Hanover Foundry 
and Threshing Machine Company, dated 1841, 
from Ervin M. Fitz, wasreported. A reproduc- 
tion of the poster appeared in the October, 
1941, issue of Mecnanicat ENGINEERING, the 
original having been deposited in the Engi- 
neering Societies Library. 


Appointments and Standards 


The following appointments were reported: 

PTC Committee No. 20, Speed Temperature 
and Pressure Responsive Governors, Herbert 
Estrada; Special Research Committees on 
Forging of Steel Shells, John Dierbeck, W. M. 
Frame, A. F. Macconochie, A. Nadai, George 
Sachs, M. D. Stone, W. Trinks, A. E. Van 
Cleve, A. H. Bateman, H. U. Wagner, J. H. 
Frye, R. M. Wood, W. N. Howley, and Fred 
C. MacDonald. 

Record was made of Council approval, by 
letter-ballot as a standard of the Society, and 
for transmission to the American Standards 
Association, of Revisions of American Stand- 
ards for (1) Letter Symbols for Hydraulics, 
(2) Letter Symbols for Mechanics of Solid 
Bodies. 


Research Committee on Furnace 
Performance Factors 


On recommendation of the Research Com- 
mittee the Executive Committee of the A.S.- 
M.E. Council voted to authorize a Special Re- 
search Committee on Furnace Performance Fac- 
tors with two subcommittees, No. 1 on Heat 
Transfer in Furnaces and No. 2 on Properties 
of Fuel Ash and Slag. 

The personnel of the special Research Com- 
mittee on Furnace Performance Factors ap- 
pointed is as follows: A. R. Mumford, chair- 
man, Alex D. Bailey, John Blizard, S. P. 
Burke, O. F. Campbell, W. A. Carter, B. J. 
Cross, Thomas B. Drew, F. G. Ely, A. C. 
Fieldner, James H. Harlow, H. C. Hottel, 
Elmer L. Lindseth, W. H. McAdams, Percy 
Nicholls, E. B. Powell, Allen A. Raymond, 
Ralph A. Sherman, Philip Sporn, and W. J. 
Wohlenberg. 


R. E. Doherty Invited to Speak on 
E.C.P.D. 


R. E. Doherty, chairman E.C.P.D., was in- 
vited to address the Business Meeting of the 
Society, New York, N. Y., Dec. 1, 1941, on 
the plans of E.C.P.D. 


Society Aims and Objectives 


The secretary reported that comments on 
*“‘Aims and Objects of the Society,’ by W. F. 
Durand, which appeared in the September, 
1941, issue of Mecuanicat ENornegrino had 
been received from Chas. F. Scott and Gregory 
M. Dexter. (These comments will be found 
on pages 914-916 of this issue.) 
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SPEAKERS AT THE SYMPOSIUM ON WOOD AND PLYWOOD IN THE DEFENSE PROGRAM HELD AT 
THE FALL MEETING, LOUISVILLE, KY., OCT. 12-15, OF THE AMERICAN SOCIETY 


OF MECHANICAL ENGINEERS 


(Left to right: Charles B. Norris, chairman A.S.M.E. Wood Industries Division; Armen S. 

Kurkjian, member A.S.M.E., Oliver Machinery Co.; Thomas D. Perry, chairman of the Com- 

mittee on Use of Plywood as an Engineering Material, A.S.M.E. Wood Industries Division, who 

arranged the symposium; S. Paul Johnston, research coordinator, N.A.C.A.; James J. Dunne, 

U. S. Plywood Corp.; Richard G. Kimbell, director of technical service, National Lumber Mfrs. 
Assn.; and A. J. Stamm, Forest Products Laboratory.) 


Engineering Societies Library Director 
Reports for 1940-1941 


IBRARIES, in common with other insti- 
tutions,’’ says Harrison W. Craver, 
director, Engineering Societies Library, New 
York, N. Y., in his annual report to the 
Library Board, ‘are sensitive to unusual so- 
cial and economic conditions, and find their 
activities much affected by those of the pres- 
ent day. The extraordinary changes that are 
occurring in manufacturing and industry have 
resulted in constant appeals to us for material 
on shipbuilding, the manufacture of muni- 
tions and aircraft, and on other questions con- 
nected with the defense program. 

“It is interesting to note that many questions 
have come from engineers who have had to 
turn their attention to matters outside their 
ordinary fields of work, and who refer to us for 
help in acquiring quickly some basic knowl- 
edge of unfamiliar matters. It has been a 
pleasure to respond to these applicants and to 
guide them to the best texts available. 

‘“*As a means of making such information 
widely useful, your Director was asked by the 
American Library Association to prepare a 
brief select list of books on defense topics 
which might serve as a guide to American 
public libraries. This list, ‘‘Engineering De- 
fense Training,’ compiled with the assistance 
of the chief bibliographer, Harrison A. von 
Urff, was published in October, 1940, and 
widely distributed. 

“The absorption of many young men by the 
military forces and the intensified training 
given by the colleges have apparently affected 
the number of students using the library. 


Judging by our experience, there has also been 
considerable interruption of schemes of long- 
plan research work. 


Statistics 


“Statistically stated, the library has had 
25,537 readers, and has served 10,259 users in 
other ways. Searches were supplied to 84 per- 
sons and translations to 52. For 2646 persons 
there were made 24,752 photoprints and 31 
microfilm copies. Books were lent to 474 
members. Telephone calls for help numbered 
5274, and inquiries by mail were 1698. 

“In these various ways the library served 
35,796 members and their firms, as compared 
with 40,576 in 1939-1940. The reduction in 
visitors (4644) accounted for most of the de- 
crease; the remainder is scattered through the 
various services. 

“The adoption of more liberal terms of loan 
to members has resulted in a gratifying in- 
crease Cone hundred and twenty per cent) in the 
number assisted in this way. Where definite 
treatises were wanted, we have been able to 
provide them in nearly every case. It is hoped 
that this use will continue to grow. 


Acquisitions 


“Troubled times have had an effect upon 
acquisitions. The uncertainty of communica- 
tions, the stoppage of publication in many 
countries of Europe, destruction in transit and, 
finally, the inability to transmit money, have 
all affected receipts from other lands. As a 
consequence, only 11,032 books, pamphlets, 
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etc., were received as compared with 18,415 in 
the preceding year. 

**Much of this material came as gifts and, as 
in other years, many gifts duplicated books 
already on the shelves, while others were not 
worthy of preservation. However, in spite of 
lessened receipts, the additions to the perma- 
nent collections were 5900 books, pamphlets, 
and maps; a number slightly above that (5716) 
of the year before. 

“Success in maintaining files of foreign pe- 
riodicals has been gratifying. Receipts from 
Germany and the unoccupied lands have been 


fairly regular, although frequently much de- 
layed. It is surmised that publication of many 
journals in the occupied lands has ceased, at 
least temporarily, but definite information 
cannot be obtained at present. The number of 
current periodicals received was 1124. 
“During the year 486 new publications were 
reviewed by the staff in the journals of the 
Founder Societies and The Engineering Insti- 
tute of Canada. These volumes included the 
best publications on engineering and the list 
published in the society journals called them to 
the attention of members in a convenient 
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Poster Displayed at A.S.M.E. Fall Meeting in Louisville, 
Ky., to Announce Horse Show 


NE of the most delightful events of the 

A.S.M.E, Fall Meeting held in Louisville 
in October was the Horse Show held in con- 
junction with a barbeque dinner at the famous 
Rock Creek Riding Club. 


The judge of the show was Robert Jones” 


of North Middletown, Ky., well known 
throughout the United States for his ability in 
this field. Ring Marshal was J. B. O’Brien, 
Ring Clerk, Mrs. C. H. Fleming, and An- 
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nouncer, F. W. Curran, all of Louisville. 

The original of this poster stood over three 
feet high and was made of royal blue card- 
board with the lettering in white and actual 
photographs of the contestants arranged as 
shown. It caused much favorable comment 
for its attractiveness and there were very few 
at the Meeting who did not stay until the 
last day to be able to attend the Horse Show 
and the barbeque. 
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manner. The works have all been added to the 
library. Their market value, about fifteen 
hundred dollars, covered the expense of review- 
ing them. 

“The library continues to benefit by numer- 
ous gifts from many members and other friends. 


Book Stock 


“The permanent additions to the library 
consisted of 2720 books, 160 maps, 3001 pam- 
phlets, and 19 searches bringing the total stock 
to 152,263 books, 7755 maps, and 4492 
searches, or 164,510 items. The number of 
titles (individual works) represented by this 
figure is 88,263. 

“Because the library is the constant recipient 
of gifts, it accumulates large numbers of dupli- 
cate volumes. Sales are made from this stock 
at every opportunity, but as storage space is 
limited and sales are infrequent, the stock from 
time to time becomes embarrassingly large. 

“It was therefore decided, last fall, to offer 
to present certain portions of the collection to 
other libraries. Advantage was taken of this 
offer by a number of engineering colleges and 
libraries of local sections, to which some 
3500 volumes were presented. The duplicates 
on hand comprise 23,500 books and pamphlets. 
Receipts from sales during the year were 
$1422.35. 

Periodical Index 


“Continued progress has been made in the 
classed index to periodical literature, to which 
approximately 20,000 cards were added, bring- 
ing the total entries to 256,000 articles pub- 
lished during the last thirteen years. 


Finances 


“The budget appropriated for general opera- 
tion was $48,400. Of this amount $37,062.80 
was provided by the Founder Societies on a 
membership basis as follows: 


American Society of Civil Engi- 


neers. . $ 9,840.20 
American Institute of Mining ‘and 

Metallurgical Engineers....... 7,885.10 
The American Society of Me- 

chanical Engineers. ........... 9,265.40 
American Institute ef Electrical 


“Expenditures from this budget were 
$45,763.72 of which $7,764.30 was spent for 
books and other equipment of permanent 
value. 

“The Service Bureau received $9,281.71 in 
payment for searches, translations, and copies, 
and spent $7,426.40.” 


Films on Motion and 
Time Study Available 


HE University of Iowa Extension Bulletin, 

No. 518, October 15, 1941, describes 
briefly the Industrial] Engineering Film Li- 
brary of motion- and time-study films that 
are available for loan to industry and educa- 
tional institutions. 

A copy of Bulletin No. 518, which lists more 
than two dozen films, with titles, footage, and 
rental charges, will be sent on request to the 
Department of Visual Instruction, University 
of Iowa, Iowa City, Iowa. 
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NEW OFFICERS OF A.S.M.E, BOILER CODE COMMITTEE 
Left to right: H. E. Aldrich, D. S. Jacobus, E. R. Fish, H. B. Oatley, and C. E. Davies.) 


A.S.M.E. Boiler Code Committee Elects New Officers 


HE A.S.M.E. Boiler Code Committee at 

its meeting on October 31, 1941, elected 
Edwards R. Fish, chief engineer, Boiler Divi- 
sion, Hartford Steam Boiler Inspection and 
Insurance Company, Hartford, Conn., as its 
new chairman, Dr. D. S. Jacobus, the former 
chairman having resigned the chairmanship. 
Mr. Fish will be the fourth chairman of the 
committee since its appointment by the Coun- 
cil of the Society in 1911. His predecessors 
were John A. Stevens, Fred R. Low, and D. S. 
Jacobus. 

Other officers elected were Henry B. Oatley, 
vice-president, The Superheater Co., New 
York, N. Y., as vice-chairman and member of 
the Executive Committee. 

Doctor Jacobus, the retiring chairman, is to 
continue his membership on the committee 
and will serve as the chairman of the Executive 
Committee, of which Henry E. Aldrich is vice- 
chairman. He was also elected honorary 
chairman of the committee. Doctor Jacobus 
was a member of the Advisory Committee to 
the Boiler Code Committee in 1911, and was 
appointed a member of the Main Committee in 
1915. He has served as chairman of the Execu- 
tive Committee since 1917, and chairman of 
the Boiler Code Committee since 1936. 

The newly elected chairman, Mr. Fish, has 
been a member of the committee since 1918, a 
member of the Executive Committee since 
1922, and has served as vice-chairman of the 
committee since 1936. He is the chairman of 
che Subcommittee on Unfired Pressure Vessels 
and the Special Committee to Revise Section 
VIII of the Code. 

Mr. Oatley, the newly elected vice-chairman 
of the committee, has been a member of the 
committee since 1930 and is a member, of 
the Subcommittees on Boilers of Locomotives 
and on Nonferrous Materials. He is now 
serving as chairman of the latter committee. 

Dr. Julian W. Shields, formerly of the Chi- 
cago Bridge and Iron Co., Chicago, Ill., has 
been added to the A.S.M.E. Technical Commit- 
tees staff as Secretary to the Boiler Code Com- 
mittee. 

The A.S.M.E. Boiler‘ Code Committee was 
appointed for the purpose of formulating rules 


for the construction of boilers and pressure ves- 
sels and for their care in service. It meets 
at regular intervals for the purpose of con- 
sidering inquiries relative to the Boiler Code. 
Revisions and the adoption of new rules are 
also given consideration at regular intervals to 
provide for progress in the art and the use of 
other materials. The interpretations and re- 
visions of the Code are published in Mer- 
CHANICAL ENGINEERING for study and consid- 
eration by all interested parties. 


Institute for Applied Mathe- 
matics at New York 
University 


ITH a view toward serving not only 
the needs of the present emergency but 
also those of future reconstruction and de- 
velopment, New York University has an- 
nounced establishment of an Institute for 
Applied Mathematics. In conducting the ac- 
tivities of this Institute, cooperation with 
other educational and technical institutions is 
planned. During the academic year 1941-1942, 
the offerings of the Institute will fall into two 
categories, one on a permanent, the other on 
an emergency, basis. 
The following courses, included among the 
permanent offerings, will be available during 
the present academic year: 


Applied Mathematics I and II. 
courses, given in succession 
Mathematical Theory of Vibrations. 

term only 
Theory of Elasticity. Full-year course 
Seminar on Vibrations. Second term only 
Partial Differential Equations. Full-year 
course 
Calculus of Variations. Full-year course 
Seminars on Partial Differential Equations and 
Calculus of Variations, Advanced Ordinary 
Differential Equations. Second term only 
Probability and Statistics. Full-year course 


One-term 


First 


These regular graduate courses began Sep- 
tember 23, 1941. Late registration is per- 


MEeEcHANICAL ENGINEERING 


missible for research workers in defense indus- 
tries. Requests for bulletins containing de- 
tails of these courses, as well as other in- 
quiries, should be directed to the Graduate 
Center of Mathematics, New York University, 
53 Washington Square South, New York, N. Y. 

Plans are being completed by the College of 
Engineering to offer again several courses under 
the Engineering, Science, and Management 
Defense Training Program of the United States 
Office of Education. Unlike the regular 
courses, these courses will in general earn no 
collegecredit. No tuition fees will be charged. 
The courses are‘designed to meet particular 
needs of research workers in defense activities 
and will emphasize principally methods of 
solving concrete problems. 

Tentative offerings for this term are given 
below. 


Variational Methods for Solving Partial Differ- 
ential Equations 

Selected Problems in Vibrations 

Selected Problems in Fluid Dynamics 

Applications of Complex Variable Function 
Theory to Problems of Electrical Engineering 


Supplementary courses of lectures or semi- 
nars on such topics as geometrical optics, 
dynamics of gases, ballistics, etc., are subject 
to later announcement. 

Inquiries should be directed to the Defense 
Training Office, New York University, College 
of Engineering, University Heights, New 
York, N. Y. 


Welding Society Awards 
Miller and Lincoln Medals 


RESENTATION of the 1941 Miller 
Memorial Award and the Lincoln Gold 
Medal for 1940-1941 was made at the annual 
meeting of the American Welding Society, Oct. 
20, 1941, at Philadelphia, Pa. 

The Samuel Wylie Miller Memorial Medal 
was awarded to David Arnott, vice-president 
and chief surveyor of the American Bureau 
of Shipping, New York, N. Y., and second 
vice-president of the American Welding So- 
ciety, for conspicuous contributions to the art 
and science of welding. 

Award of the Lincoln Gold Medal was made 
to Robert H. Aborn, member A.S.M.E. and 
member of the staff of the research laboratory, 
United States Steel Corporation, Kearny, 
N. J., for his paper, entitled ‘*Metallurgical 
Changes at Welded Joints and the Weldability 
of Steels.”’ 

The award of the Miller Medal was made for 
conspicuous contributions to the art and science 
of welding during Mr. Arnott’s long service 
with the American Bureau of Shipping which 
he joined in 1918. 


Ford R. Lamb, A.S.T.E. 
Secretary, Dies 


RD R. LAMB, executive secretary, past- 
president, and charter member of the 
American Society of Tool Engineers, founded 
in 1932, died at his home in Pinckney, Mich., 
Oct. 26, 1941. 
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The American Railway Engineering Association Presents 
Tablet to University of Illinois 


Citing the Work of Professor A. N. Talbot on Stresses in Railroad Track 


FEW months ago Prof. A. N. Talbot, 
Mem. A.S.M.E., resigned the chairman- 
ship of the A.R.E.A. Committee on Stresses in 
Railroad Track. This committee started an 
investigation of stresses in railroad track in 
1914, and the investigation is still in progress. 
Professor Talbot has been in charge of this 
investigation since its beginning. The re- 
ports of this investigation constitute the best 
body of information about stresses in railroad 
track available anywhere. The very first 
progress report was hailed as a classic in engi- 
meering research. It is as fine an example as 
can be found of an investigation in which 
mathematical analysis, laboratory tests, field 
tests, and the accumulated experience of prac- 
tical engineers have been blended into a co- 
herent whole. 
In honor of Professor Talbot's leadership 
in this investigation the American Railway 
Engineering Association on October 21, 1941, 


unveiled a tablet citing Professor Talbot's ~ 


achievements in this work, and presented the 
tablet to the University of Illinois to be placed 
in the Arthur Newell Talbot Laboratory of 
Materials Testing. 

Preceding the formal unveiling of the tab- 
let, a luncheon was given by the A.R.E.A. to 
invited guests at which Mr. Louis Yager, 
chairman of the special A.R.E.A. tablet com- 
mittee, presided. The formal unveiling of the 
tablet took place in the College of Engineering 
of the University of Illinois at 4 o'clock in the 
afternoon. The ceremony was attended by a 
large number of students and members of the 
faculty, by some fifty members of the A.R. 


E.A., and other guests. Mr. W. S. Lacher, 
secretary of the A.R.E.A., was the presiding 
officer, Dean M. L. Enger accepted the tablet 
for the University, and Mr. F. L. C. Bond, 
president of the A.R.E.A. and vice-president 
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and general manager of the Canadian National 
Railways, delivered the principal address. 


The response by Professor Talbot closed the* 


exercises. 

This tablet is a well-deserved tribute to a 
great piece of engineering research and to Pro- 
fessor Talbot, the chief of the test party which 
carried out the work. 


To Limit Number of Steel Specifications 


NCREASED production of steel from exist- 

ing facilities during the national emergency 

by concentration on a minimum number of 

steel specifications, compositions, sizes, and 

shapes is expected to result from a new project 

launched by the Office of Production Manage- 
ment. 

At the request of O.P.M., three national or- 
ganizations—the American Society for Testing 
Materials, Society of Automotive Engineers, 
and the American Iron and Steel Institute— 
will carry out the project with the collabora- 
tion of the War and Navy Departments, 
under the general supervisionof O.P.M. An 
Administrative Committee to direct the work 
has been formed of representatives of these 
five bodies with advisers from other interested 
organizations, and is headed by C. L. War- 
wick, Consultant, Office of Production Man- 
agement, and Secretary-Treasurer of the 
A.S.T.M. 

The goal as defined by the Administrative 
Committee at its first meeting on September 
12 is to establish as promptly as possible a 
selected list of steel specifications, to be desig- 
nated National Emergency Steel Specifications, 
which in effect involves the selection of the 
minimum number of steel specifications, com- 
positions, and sections necessary to meet the 
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requirements of National Defense, both direct 
and indirect. 

It is believed that the productive capacity 
of the steel industry, and of the manufac- 
turing industries using steel for defense equip- 
ment, can be materially increased within 
present facilities by concentration of produc- 
tion upon a reduced number of steels, particu- 
larly with respect to alloy steels. Considera- 
tion will necessarily be given to nondefense 
requirements for steel in establishing the List 
of National Emergency Steel Specifications. 

It is the intention of O.P.M., through its 
Iron and Steel Section, to use the list as an aid 
in administering both steel priorities and al- 
locations. 

The Administrative Committee indicated 
that the purpose is not to write new specifica- 
tions, but primarily to select from existing 
specifications the practical minimum, in order 
to get the maximum production of planes, 
tanks, guns, ships, and all other defense equip- 
ment. 

A classification of steel products has been 
made, and committees of technical representa- 
tives of both users and producers of steel are 
being organized to handle the work. The 
committees on carbon and alloy steel plates, 
and on aeronautic steels, will be the first to 
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get under way. These committees will take 
full advantage of the extensive standardization 
which has already been accomplished in this 
field. In all of this work, the committees will 
keep constantly in mind the degree of scar- 
city of critical metals and alloying elements 
and the need for conserving them for the most 
effective utilization in the defense program. 


N.C.S.B.E.E. Holds 22nd 
Annual Meeting in 
New York 


HE twenty-second annual meeting of the 

National Council of State Boards of Engi- 
neering Examiners was held in New York, 
N. Y., Oct. 27-30, 1941, with headquarters at 
the Hotel Pennsylvania. 

As announced previously in Magcnanicat 
ENGINEERING, decision to hold its convention 
in New York was based on an invitation of 
the A.S.M.E. and other Founder Societies. 
The 1941 convention immediately preceded the 
annual meeting of E.C.P.D. and served to 
bring these two groups into closer relationship. 

Members of the Founder Societies and 
E.C.P.D. were invited to attend the N.CS. 
B.E.E. annual dinner on Tuesday, October 28, 
at which the A.S.M.E. was represented by 
Francis Hodgkinson. Presiding at the dinner 
was Ole Singstad, chief engineer, New York 
City Tunnel Authority, and president, Ameri- 
can Institute of Consulting Engineers. Roy V. 
Wright, past-president A.S.M.E., represented 
this Society on the General Committee for the 
Annual Meeting. 

The dinner was addressed by the Honorable 
Fiorello La Guardia, Mayor of the City of New 
York, and United States Director of Civilian 
Defense, who took a few moments out of his 
campaign for re-election to welcome the engi- 
neers. Greetings to the honor guests were ex- 
tended by Virgil M. Palmer, member A.S.M.E., 


NEW N.C.S.B.E.E. OFFICERS 


(C. C. Knipmeyer, professor of electrical en- 

gineering, Rose Polytechnic Institute (right), 

new president of the National Council of 

State Boards of Engineering examiners, and 

(left) T. Keith Legaré, executive secretary of 
the council.) 
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president N.C.S.B.E.E., and C. C. Kirby, past- 
president. the DominionCouncilof Professional 
Engineers, secretary and registrar, Association 
of Professional Engineers of the Province of 
New Brunswick, responded. 

A luncheon was held at the Engineers’ Club, 
New York, on Wednesday noon, at which 
representatives of the Founder Societies were 
also present. On Thursday members of the 
N.C.S.B.E.E. were invited to attend the annual 
meeting and dinner of E.C.P.D. 

Prof. C. C. Knipmeyer, Rose Polytechnic 
Institute, Terre Haute, Ind., was elected presi- 
dent for 1941-1942, and T. Keith Legaré, of 
Columbia, S. C., was re-elected secretary. 


Charts on Dimensional 
Control Available for 
Defense Classes 


HE Sheffield Corporation of Dayton, 

Ohio, has prepared a portfolio of 40 edu- 
cational gage charts for use in college, univer- 
sity, vocational, and defense-training class- 
rooms. Accompanying the portfolio is a de- 
tailed lecture on industrial gaging. 

The charts, titled, ‘‘Dimensional Control, 
Theory and Industrial Application,”’ are writ- 
ten for the student and give an over-all picture 
of precision gaging in modern industry. 

A limited number of these charts are being 
distributed to educational institutions. The 
charts give numerous basic definitions covering 
such topics as dimension, tolerance, limits, 
clearance, interference. They also have illus- 
trations of different types of gages; an explana- 


DIRANSIONAL 
SONTRO’ 


PROF. C. A. JOERGER, HEAD OF MECHANI- 

CAL ENGINEERING DEPARTMENT, UNIVER- 

SITY OF CINCINNATI, EXAMINING ONE OF 
THE CHARTS ON DIMENSIONAL CONTROL 


tion of unilateral and bilateral tolerances; 
tables of fits and tolerances; micrometer read- 
ings of thickness, showing chance variation in 
reading; various application of gages; and an 
explanation of selective assembly and inter- 
changeability. 
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Among the Local Sections 


Anthracite-Lehigh Valley 
Members Attend Conference 


EMBERS of Anthracite-Lehigh Valley 

Section attended the conference of the 
A.S.M.E. and A.I.M.E. coal and fuels divi- 
sions on Oct. 31 at Easton, Pa. Speaker was 
E.G. Bailey, vice-president, Babcock & Wilcox 
Co., who discussed ‘*The Better Utilization of 
Coal.”’ 


Baltimore Section Holds 
Session on New Plastics 


**Modern Plastics’ was the title of the talk 
presented by Alfred Egerter at the Oct. 27 
meeting of the Baltimore Section. He covered 
the many new types of plastics in use today, 
their fundamental characteristics, and methods 
of manufacture and applications. 


National Defense Stressed 
at Birmingham Meetings 


To acquaint its members with the problems 
encountered under the National Defense pro- 
gram, Birmingham Section is devoting its 
‘monthly meetings to pertinent subjects. At 
the Sept. 26 session, Aubrey H. White, Stock- 
ham Pipe Fittings Co., showed how his com- 
pany was able to undertake the manufacture of 
shells. The Oct. 30 meeting was devoted 
to a discussion of the ‘‘Effect of Priorities in 
Small Industries’ by Paul Wright. He con- 
sidered the difficulties met in the procurement 
of material for defense as well as nondefense 
industries and the effects of the present tend- 
ency toward growth and expansion of small 
industries due to defense orders. 


Special Type of Inspection 
Method Described to 
Central Indiana 


At the Oct. 10 session of the Central In- 
diana Section, John Thomas, Magnaflux Cor- 
poration, gave an illustrated talk on the de- 
velopment of the Magnaflux method of in- 
specting for hidden flaws and how it is used 
today on all types and shapes of materials. 


Central Pennsylvania Holds 
National Defense Session 


Colonel Crosby Field, Ordnance Depart- 
ment Reserves, as guest speaker at the Oct. 30 
meeting of the Central Pennsylvania Section, 
gave a paper on ‘The Engineer Looks at Na- 
tional Defense.’’ According to him, the engi- 
neer is expected to have a position of increas- 
ing importance in modern warfare, which to- 
day is on the offensive as contrasted to the de- 
fensive type employed in the immediate past. 


The unusual nature of the present war has up- 
set preparations thought to be sufficiently 
complete. 


Chicago Reports on Activities 
for September and October 


C. C. Austin, chairman of the Chicago Sec- 
tion, has reported the following noteworthy 
activities of the Section for the months of 
September and October. The annual smoker 
held on Sept. 26 drew an attendance of 250. 
This was purely a social gathering with no 
technical subjects discussed. The Junior 
Group held its first technical session on Oct. 14 
and had an attendance of 50. J. O. Lang, 
patent engineer with the Crane Company, 
talked on ‘“‘High Lights on Patents, Trade- 
marks, and Copyrights.’’ The Chicago sub- 
way was inspected on Oct. 24 by a group num- 
bering approximately 300. 


Cleveland Hears Talk on War, 
Priorities, and Materials 


The October meeting of the Cleveland Sec- 
tion held on the ninth featured as guest 
speaker George F. Nordenholt, member A.S. 
M.E., and editor of Product Engineering, who 
talked on the subject of ‘War, Priorities, and 
Substitute Materials.'’ He showed how engi- 
Meers can use substitute materials for those 
which cannot be obtained because of the war 
and priorities. The attendance was more 
than 150 at this combined meeting with the 
Machine Design Division of the Cleveland 
Engineering Society. 


Columbus Section Members Go 
Through Oilcloth Factory 


On Oct. 24, about 40 members and guests 
of the Columbus Section made an inspection 
trip through the plant of the Columbus Coated 
Fabric Company and saw the manufacture of 
oilcloth, artificial leather, and other coated 
materials. 


Machine Tools and Priorities 
Subject of Detroit Meeting 


Howard W. Dunbar, technical chief of the 
machine-tool division of the Office of Produc- 
tion Management, was the speaker at the Oct. 
7 meeting of the Detroit Section. More than 
125 members and guests heard the speaker 
tell of the need for industry to realize the se- 
riousness of the present situationand, although 
a splendid job has already been done, that 
national defense is the paramount issue today 
and that all else must give way to it. Mr. 
Dunbar spoke of the tremendous increase in 
capacity for production being imposed upon 
the machine-tool industry and of the necessity 
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of government, management, and labor to 
join together to win this battle of equipment 
and production. 


Our First Line of Defense Is 
Topic at East Tennessee 


Ford L. Wilkinson, Jr., was the guest 
speaker at the Oct. 24 mecting of the East 
Tennessee Section in Knoxville, Tenn. His 
subject was First Line of Defense,’’ 
which according to him is in the industries of 
America. 


Fort Wayne Told City- 
Operated Power Plant Is 
Successful 


Wayne Kehoe, guest speaker at the Oct. 9 
meeting of the Fort Wayne Section outlined 
the problems of operating a successful city- 
operated power plant. One of the problems 
was the employee relations as compared to a 
privately owned plant. The speaker also de- 
scribed some of the new equipment in the local 
city-owned plant and discussed some com- 
bustion problems encountered in the new boil- 
ers. 


Milling Process Analyzed for 
Hartford Section Members 


More than 250 members and guests of Hart- 
ford Section were on hand on the evening of 
Oct. 7 to hear Mario Martellotti give his 
paper, ‘‘An Analysis of the Milling Process." 
The paper presented a precise analysis of the 
motion of milling cutting teeth relative to 
the work, the elimination of backlash, and a 
comparison with up and down milling. 


Machine-Tool Industry Meets 
Emergency, Ithaca Section Told 


Tell Berna, at the Oct. 24 session of the 
Ithaca Section, told of the wholehearted coop- 
eration of the machine-tool builders in defense 
work and the absence of labor trouble in that 
field. He pointed out many of the difficulties 
which had to be met and the necessity of 
having good tools in the defense industries. 


Kansas City Section Has 
Papers on Bombs and 
Refractories 


The Sept. 19 meeting of Kansas City Section 
featured C. E. Smith, Mexico Refractory Com- 
pany, who spoke on ‘‘The Manufacture and 
Uses of Refractories."" At the Oct. 17 ses- 
sion, L. D. McDonald spoke on the construc- 
tion of the Fairfax Bomber Plant located in 
Kansas City, Kansas. 


More Than roo Los Angeles 
Engineers Greet President 
Wm. A. Hanley 


Los Angeles Section held a dinner and meet- 
ing on Oct. 21 in honor of William A. Hanley, 
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president of the Society. More than 100 
engineers heard his interesting talk on ‘‘Na- 
tional Defense—Today and Tomorrow." 
Master of ceremonies for the evening was Prof. 
R. L. Daugherty, past vice-president A.S.M.E. 
Among the distinguished guests who greeted 
President Hanley was Robert A. Millikan, 
president of the California Institute of Tech- 
nology. 


October Meeting of Minnesota 
Section Devoted to Business 


Minnesota Section held a dinner meeting on 
Oct. 27. Chairman M. S. Wunderlich an- 
nounced the appointment of student-prize 
fund, program, and membership committees. 
The meeting concluded with the showing 
of Vernon Smith's colored motion pictures, 
“Big Game Hunting in the Canadian Rock- 
ies,’’ and ‘‘Wild Fowl Shooting.” 


Newsletter Sent to Members 
of Nebraska Section 


Following a meeting of the executive com- 
mittee of Nebraska Section on Sept. 13, a news- 
letter was sent to members of the Section to- 
gether with a membership list. Arrangements 
were also made to participate in the fall meet- 
ing of the Nebraska Engineering Society on 
Oct. 25. 


Ladies Are Invited to October 
Session of New Haven Section 


*‘Home Defense’’ was the title of the talk 
presented on Oct. 21 by Maxwell C. Maxwell, 
The Yale & Towne Mfg. Co., before the New 
Haven Section. The lecture was illustrated 
with motion pictures and large moving me- 
chanical replicas of locks as used by the Egyp- 
tians, Romans, medieval Europeans, early 
Americans, and moderns. 


Open Forum Features October 
Meeting of New Orleans 
Section 


The Oct. 15 meeting of New Orleans Sec- 
tion featured an open forum followed by a 
motion picture on an engineering subject. 


New Type of Pump Described 
to North Texas Section 
Members 


P. E. Loye, vice-president of Reda Pump Co., 
told the members of the North Texas Section 
at the Oct. 30 meeting about the history of 
the Read pump and its application for under- 
water work. He illustrated his talk with 
slides and drawings which brought technical 
data on the design and operation of the pump. 


Norwich Hears Paper on 


Jig and Fixture Design 


At the Oct. 23 meeting of the Norwich Sec- 
tion in New London, Conn., Prof. Joseph W. 
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Roe outlined the economics involved in the 
use of jigs and fixtures principally with re- 
gard to ‘‘borderline’’ cases where their use 
would be more or less limited. He then illus- 
trated a number of useful points to be borne 
in mind when designing for jigs and fixtures. 
An interesting discussion followed. 


Ontario Learns About Preci- 
sion Measuring Instruments 


The use of stroboscopic instruments and 
sound-measuring meters was fully described 
by L. E. Packard, General Radio Co., to the 
members of Ontario Section at its Oct. 9 meet- 
ing. Slow-motion pictures were then shown 
about birds and insects in flight as well as 
the action of smoke passing through fan 
blades, etc. 


Substitute Materials Dis- 
cussed at Philadelphia 


Strategic metals and their substitutes were 
listed and described by R. E. McConnell at 
the Oct. 28 meeting of the Philadelphia Sec- 
tion. He presented facts and figures showing 
what this country’s shortages are in various 
ferrous and ‘nonferrous products, and why 
they occur. N. L. Mochel in discussing the 
paper cited instances to show what the West- 
inghouse Elec. & Mfg. Co. had done to over- 
come certain shortages. G. A. Ebelhare 
blasted claims in recent press articles that we 
would soon be building automobiles of plas- 
tics to the exclusion of steel by stating that a 
shortage of phenol, formaldehyde, and other 
chemicals prevents such a solution. 


Igor I. Sikorsky Guest 
Speaker at Providence 


More than 300 members and guests attended 
the Oct. 7 meeting of the Providence Section 
to meet and hear Dr. Igor I. Sikorsky, famous 
aeronautical engineer, talk on ‘‘Recent De- 
velopments in the Helicopter.’ He explained 
the construction of the helicopter and its 
possibilities, accompanying his talk with 
technicolor movies showing tests made with 
this type of machine. 


Army Maneuvers in South De- 
scribed to Raleigh Members 


On Oct. 16, Col. J. H. Harrelson outlined 
briefly to members of Raleigh Section the 
preparation necessary for assembly and the 
movement of troops gathered in the south for 
the largest peacetime maneuvers ever held in 
this country. Preparation included procure- 
ment and plans for handling enormous quan- 
tities of food and for obtaining civilian per- 
mission for use of private lands for the ma- 
neuvers. Plans also had to be made for the 
continuance of normal civilian life within the 
maneuver area. 


Quality Control in Industry at 
Joint Rochester Meeting 


At a joint meeting of the Rochester Section 
and the Rochester Engineering Society on Oct. 
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16, Walter A. Shewhart, research stat- 
istician of the Bell Telephone Laboratories, 
presented an illustrated paper before 161 
engineers on “Quality Control in Industry." 
He described statistical methods in engi- 
neering which have been applied successfully 
for control of quality in manufactured prod- 
ucts. 


Service Schools of the Navy De- 
scribed at Rock River Valley 


Commander C. E. Olsen, U.S.N., officer in 
charge of the Navy Service Schools, Great 
Lakes Training Station, was the guest speaker 
at the Oct. 23 meeting of the Rock River 
Valley Section held in Rockford, Ill. He 
covered the methods of selection and training 
of enlisted Navy personnel by the thousands to 
fill machinist, fireman, radioman, and other 
vacancies. Films used in machine-shop courses 
were shown. 


President William A. Hanley 
Guest of San Francisco at 
Dinner Meeting 


William A. Hanley, president of The Ameri- 
can Society of Mechanical Engineers, was the 
guest of honor at the Oct. 23 dinner meeting of 
the San Francisco Section. Taking as his 
topic, ‘‘National Defense—Today and To- 
morrow,'’ President Hanley among many 
things said, ‘“Two great jobs confront the 
American people: To do their part in pro- 
viding enough ships, guns, and planes for na- 
tional defense, and second, to prepare for the 
aftermath of war by backlogging every project 
which isn’t necessary for national defense. 
When I say backlogging all projects unneces- 
sary to national defense, I mean such things as 
building homes and roads, attending to civic 
improvements. If we save this great mass of 
work for peacetime, we have a solution for the 
unemployment problem which must be faced 
then.” 


Susquehanna Section Holds 
Joint Meeting in York, Pa. 


At a joint meeting with the Engineering 
Society of York on Sept. 29, Susquehanna Sec- 
tion had 25 A.S.M.E. members present as 
compared to 75 engineers from other groups. 
A series of high-speed films produced by Pro- 
fessor Edgerton was shown. 


Utah Section Welcomes 
President of A.S.M.E. 


Guest of honor at the Oct. 18 meeting of 
Utah Section was William A. Hanley, presi- 
dent of the Society, who gave his talk on ‘‘Na- 
tional Defense—-Today and Tomorrow."” A 
thought left with the members was that **Free 
enterprise, the right to work, thriftiness, and 
security are four essentials on which America 
must build its national structure after the 
present world conflict is ended."’ 


A.S.M.E. Aims and Objectives 
Outlined by H. H. Snelling 
at Washington, D. C. 


Henry H. Snelling, past vice-president A.S. 
M.E., was the guest speaker at the Oct. 9 
meeting of the Washington, D. C., Section. 
More than 75 members and guests heard him 
outline the ‘‘Aims and Objectives of the A.S. 
M.E."’ 


Mechanical Handling Devices 
Described at Waterbury 


The Oct. 16 meeting of Waterbury Section 
featured a paper by Maxwell C. Maxwell on 
““Hundred-Horsepower Hands."" He de- 
scribed with the assistance of drawings and 
photographs the evolution of hoists, cranes, 
trucks, and other mechanical handling de- 
vices. 


Western Massachusetts Learns 
About Light Metals and Alloys 


More than 60 members and guests attended 
the Oct. 21 dinner meeting of the Western 
Massachusetts Section. Dr. Norman E. Wold- 
man, taking as his topic light metals and al- 
loys, discussed particularly aluminum and 
magnesium, the two lightest metals known. 
Various alloys of these two metals were de- 
scribed, including their resistance to corrosion, 
heat-treatment, and ways of salvaging castings 
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of these two metals which ordinarily would be 
rejected because of blowholes or porous sec- 
tions. 


Worcester Told Need of Fire 
Protection in National Defense 


With 50 members and 100 guests present, 
Worcester Section at its meeting of Oct. 9 
presented as speaker Arthur B. Guise, Rock- 
wood Sprinkler Co., who discussed ‘‘Fire 
Protection Trends in Industry During an 
Emergency Period.’” He showed how with 
an acceleration in production, carelessness 
tends to increase thereby making it necessary 
to depend more on automatic means of fire and 
accident prevention. 

The Worcester Section has recently tried 
an interesting experiment by sending out a 
check list to its members to have them indi- 
cate the type of paper or kind of meeting that 
would particularly interest them. An analy- 
sis of the membership list of the Section 
showed that 11 specialized in machine-tool 
manufacture, 15 in steam power, 13 in stecl 
mills, 15 in design drafting, a dozen in teach- 
ing, and the remaining group in manufactur- 
ing of all sorts of products varying from 
leather goods to railway cars, The check list 
gave 18 specific topics, as well as space to 
write in additional ones. It asked for sugges- 
tions of speakers, plant-inspection trips, and 
industrial motion pictures. Through this 
list the Section hopes to have extremely worth- 
while winter meetings. 


Junior Group Activities 


Priorities and the Effect on 
Business Subject Before 
Philadelphia Juniors 


TIMELY talk on priorities by John 
Leonard, assistant director of the third 
district O.P.M., was well received at the Oc- 
tober meeting of the Philadelphia Junior 
Group. Specific problems drawn from the 
work of the members brought out clearly the 
need for a clearer understanding by all con- 
cerned of priorities and their effect on business. 
The problems of marine-power equipment, 
which carry high priority ratings, will be 
presented at the next meeting scheduled for 
Nov. 20. The Group is looking forward to a 
very active year in which many more prob- 
lems of immediate interest will be brought to 
the attention ot Juniors through the meetings 
and inspection trips. 


Los Angeles Juniors Make Trip 
Through American Can Co. 
Manufacturing Plant 


PPROXIMATELY 30 members and 30 
guests of the Los Angeles Junior Group 
took part in the inspection trip made on Oct. 2 


to the Los Angeles plant of the American Can 
Company. An interesting evening was spent 
inspecting the processes and automatic ma- 
chinery connected with the manufacture of 
fiber milk containers and ‘‘packers tin cans," 
including the coating and lithographing opera- 
tions involved. 


Metropolitan Juniors Hear 
Airplane-Propeller Talk 


T its first meeting of the 1941-1942 sea- 
son, held in the Society’s rooms, on 
October 28, the Junior Group of the Metro- 
politan Section of The American Society of 
Mechanical Engineers presented J. I. Hamilton, 
administrative engineer, and J. H. Sheets, 
project engineer, both of Curtiss-Wright Cor- 
poration, Propeller Division. The topic of 
the meeting was ‘‘Airplane Propellers—Their 
Design and Construction." 

Mr. Sheets first outlined the developments 
in this field since the original solid constant 
pitch propeller, and the reasons for this de- 
velopment. He then discussed the many 
forces which influence the design of the pitch- 
changing mechanism and the hollow steel or 
aluminum-alloy constant-speed electric pro- 
peller. He also explained the construction 
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and operation of the mechanism as made by 
Curtiss-Wright. 

Mr. Hamilton explained the electrical con- 
trol of the pitch-changing mechanism to ob- 
tain constant motor speed, the control being 
actuated by a governor. He also discussed 
the use of the pitch-changing controls to 
automatically keep the motors of a multi- 
motored ship synchronized. Both speakers 
showed well-chosen slides to illustrate their 
talks. 

The meeting had been preceded by an in- 
formal dinner in a near-by restaurant and 
after an interesting discussion, the meeting 
was adjourned. 


A.S.M.E. Local Sections 
Coming Meetings 


Anthracite-Lehigh Valley: January 23. Al- 
lentown, Pa., at 8:15p.m. Subject: ‘Survey 
of National Defense Work by Colleges and 
Industries,"" by Paul B. Eaton, head of me- 
chanical-engineering department, Lafayette 
College, Easton, Pa., and F. V. Larkin, 
mechanical-engineering department, Lehigh 
University, Bethlehem, Pa. 

Central Indiana: December 12. Indianapo- 
lis Athletic Club at 6:30 p.m. Subject: 
by O. J. Horger, in 
charge of railway engineering and research, 
Timken Roller Bearing Company. 

Cleveland: December 11. Cleveland Engi- 
neering Society at 8:00 p.m. Subject: ‘The 
Kind of a Peace We Are Fighting for,’’ by 
William E. Wickenden, president, Case 
Schoo! of Applied Science, Cleveland, Ohio. 

Fort Wayne: December 11. Indiana Hotel 
(Old Fort Room) at 6:30 p.m. ‘‘Plastics in 
Structural Design for Aircraft,"’ by R. L. 
Davis, sales engineer, General Electric Co. 

Nebraska: December 11. University of 
Omaha Auditorium at 8:00 p.m. Two films 
will be shown—"‘Neoprene”’ and ““The Magic 
of Modern Plastics."’ These films are avail- 
able through the courtesy of E. I. du Pont de 
Nemours Company. 

Norwich: December 16. New London Jun- 
ior College at 8:00 p.m. Subject: ‘‘National 
Defense in the Air,’’ by R. F. Powers, division 
sales manager of Colonial Beacon Oil Com- 
pany. 

Philadelphia: December 9. Franklin In- 
stitute Auditorium, 20th St. & Parkway, 
Philadelphia at 7:45 p.m. Subject: ‘“The In- 
side Story of Development and Manufacture of 
Medium Tanks M-3,”’ by Lieut. H. J. Seiler, 
chief of industrial service, Philadelphia Ord- 
nance District, Philadelphia; and Lieut. 
R. C. Disney, in charge of Eddystone Sub- 
office, Philadelphia Ordnance District. 

Providence: December 2. Engineering So- 
ciety Rooms, 195 Angell St., Providence, R. I. 
at 8:00 p.m. Subject: ‘‘World’s Largest 
Plate Mill,"’ by W. G. Theisinger, Lukens 
Steel Co., Coatesville, Pa., director of welding 
research. 

St. Joseph Valley: December 16. Joint 
Meeting with American Institute of Electrical 
Engineers and Indiana Power Engineers. 
This will be the big event of the year in tech- 
nical importance. 
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With the Student Branches 


Membership in A.S.M.E. for Students of 
Purdue University Advocated by Paper 


Editorial in Purdue Exponent Outlines Advantages Enjoyed 
by Student Members Now and in the Future 


DITORIALLY, the Purdue Exponent in its 
Sept. 24 issue warns students about join- 
ing any of the many organizations which are 
found on every college campus. However, the 
editorial states, there is one group of organiza- 
tions that is well worth considering. It is 
the professional engineering societies on the 
campus, The American Society of Mechanical 
Engineers, and others. These student organi- 
zations are integral parts of the national socie- 
ties, whose membership includes the outstand- 
ing engineers in the country. 

Membership in a professional society, con- 
tinues the editorial, offers an excellent oppor- 
tunity for intimate contact with the engineer- 
ing profession. Engineering students should 
want to take part in engineering activities, 
know other engineers and their work, and par- 
ticipate in the promotion of their profession. 
All of these are possible through membership 
in such an organization. One of the big ad- 
vantages of joining an engineering society now 
is that most of them allow student members to 
acquire national membership without the pay- 
ment of an initiation fee. Other benefits to be 
derived are subscriptions to the society maga- 
zine and other publications, use of engineering 
libraries, participation in research projects, 
and use of employment services for summer 
positions and jobs after graduation. 

In conclusion the editorial states that it is 


even more important today that engineering 
students associate themselves with their so- 
ciety, since engineers are keymen in national 
defense. Here is an opportunity for students 
to identify themselves as members of a pro- 
fession that is extremely important to our 
country. 


Hypnotics at Alabama Poly 


YPNOTISM was thesubjectof the lecture 

and demonstration given by Prof. C. R. 
Hixon at the Sept. 30 meeting of ALaBaMa 
Pory Brancn. Whether they were under the 
influence of the professor or not, quite a num- 
ber of new members hurried to pay up their 
dues at the end of the session. 

Arizona Brancu at its Oct. 8 meeting fea- 
tured a talk by student member Jack Lyons 
about his experiences during the summer while 
working for a submarine construction com- 
pany in New London, Conn. On Oct. 22, the 
speaker was Prof. J. L. Jones, his subject being 
a description of sales engineering. 

Arkansas Brancu held two meetings within 
the space of three days. On Sept. 26, Prof. 
R. G. Paddock outlined the activities of the 
Branch and the advantages of membership. 
At the Sept. 29 meeting, the guest speaker was 
Prof. H. E. Degler, University of Texas, who 
also stressed A.S.M.E. membership for stu- 
dents. 


AERIAL VIEW OF THE EIGHT INSTRUCTIONAL BUILDINGS AND THE POWER PLANT OF THE 
MICHIGAN COLLEGE OF MINING AND TECHNOLOGY 
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THIRTY-SEVEN MEMBERS OF DUKE BRANCH ATTENDED AN INSPECTION TRIP TO WEIRTON STEEL COMPANIES PLANT IN 


WEIRTON, WEST VA., ON OCTOBER 24 


(Ernest Theiss, extreme right in picture, was the faculty member in charge of the trip.) 


Student members of Britise CotumBia 
Brancu at the Oct. 9 meeting decided that at 
each meeting of the Branch two members will 
each give a 15-minute talk, except when an 
outside speaker or feature is obtained. Speak- 
ers will be given two weeks in which to pre- 
pare papers. John Tarbox started the program 
going with a 15-minute talk on the equipment 
layout of the new plant of Boeing Aircraft Co. 
on Sea Island. 


President Hanley Guest of California 


William A. Hanley, president of The Ameri- 
can Society of Mechanical Engineers, was the 
guest of honor and speaker at the Oct. 23 meet- 
ing of the Catirornta Brancu. His talk on 
‘National Defense, Today and Tomorrow,”’ 
proved to be both interesting and enlightening 
to all the members present as he told about the 
part played by engineers in the defense effort of 
the present and the future. 

C.C.N.Y. Brancu turned over its meeting of 
Oct. 23 to R. De Vere Hope, consulting engi- 
neer, who spoke on ‘New Frontiers in Engi- 
neering.’’ He maintained that continual ad- 
vancement is necessary for successful business 
management. This advancement was divided 
into two classes by him, expansion of present 
fields and development of new products and 
methods. He pointed out the relative ease in 
the establishment of new ideas and products 
compared with the difficulty in maintaining 
standard products and methods. 

Cotorapo Brancn's first meeting of the 
1941-1942 term was held on Oct. 8 and at- 
tended by more than 75 members and guests. 
After the chairman of the Branch, Carl J. 
Perko, explained the objects and aims of the 
organization, Walter Shaw gave a very inter- 
esting account of his summer employment 
with Pratt & Whitney in Hartford, Conn. 


Colorado State Holds Trips 


As part of its program for the coming semes- 
ter, Cocorapo State Brancu has held and will 
hold inspection trips besides its regular meet- 
ings at which outstanding engineers are sched- 
uled as speakers. Inspection trips held in- 
cluded one to Boulder Dam on Oct. 18, an in- 
spection of a sugar factory in Fort Collins on 
Oct. 24, and a visit to the Bureau of Reclama- 
tion Laboratory in Denver, Colo., on Nov. 1. 


With such interesting trips and sessions, it 
will not be very long before the membership 
committee attains its goal of 50 members. 

Cooper Union Brancu (day) devoted its 
entire meeting of Oct. 15 to business. After 
making changes in the constitution of the or- 
ganization, Murray Sackson, chairman, ap- 
pointed members to the program, dinner, pub- 
licity, and gavel committees. Finally, plans 
were made for the presentation of student 
papers at future meetings. 


200 at Cornell Meeting 


Never has Cornet Brancu had as large a 
meeting as the one on Oct. 7 which was at- 
tended by more than 200 members and guests, 
who sat, stood, and squatted on the floor in 
order to view the motion picture of the Aira- 
cobra shown through the courtesy of the Bell 
Aircraft Co. of Buffalo, N. Y. The film showed 
the construction and operation of this latest 
type of warplane which carries a 37-mm cannon 
mounted in the hub of the propeller, two .50- 
caliber and four .30-caliber guns. It was also 
announced that after three years of untiring 
service as honorary chairman of the Branch, 
Prof. Paul H. Black, department of machine 
design, was retiring because of other work. 
Prof. L. T. Wright, department of heat-power 
engineering, was chosen as his successor. 

Douxe Branca discussed plans at the Oct. 15 
meeting concerning greater publicity and pres- 
tige for the organization. A committee was 
appointed by Chairman John G. Galt to ac- 
complish these plans. On Oct. 24 the members 
visited the plant of the Weirton Steel Com- 
panies and later that day the Heinz plant in 
Pittsburgh, Pa. Saturday, the boys attended 
the Duke-Pitt football game. 

Froripa Brancu at its meetings during Oc- 

ober encouraged the presentation of student 
papers and awarded cash prizes to the best ones 
at the Oct. 27 meeting. Speakers included 
Cooke, Morley, Snyder, Schoch, Bower, Holt- 
singer, Hughes, Lang, Shoemaker, Singer, and 
Wright. First prize of $4 went to Lang for his 
paper on “‘Design and Manufacture of Large- 
Caliber Guns.’’ Second, third, and fourth 
prizes went to Cooke, Wright, and Hughes, 
respectively. 

Grorce WasHiINcTon Brancu held a suc- 
cessful opening meeting on Oct. 8 with more 


than 60 members and guests present. Dr. G. 
M. Kline, Bureau of Standards, gave a talk on 
plastics, covering the physical and chemical 
properties of each type, and discussing their 
present and future applications. L. A. Wood, 
another Bureau member, discussed rubber and 
its properties. 

Ipano Brancn members numbering 25 at- 
tended the Oct. 15 session which was devoted 
to a discussion of business. It was decided to 
hold meetings twice a month, the second and 
fourth Wednesdays. 

Iowa Brancu presented at its Oct. 22 meet- 
ing a paper on meteors by John Young. The 
paper covered their history, source, behavior, 
and composition. 


Iowa State Peace Pipe 


At the first meeting of Iowa State Brancu 
on Oct. 1, Professor Breckenridge in accord- 
ance with an old custom passed a ‘‘peace pipe"’ 
around for the more than 100 students to 
smoke while he related the more interesting 
events in the history of the Branch. The pipe 
was constructed of parts salvaged from an air- 
plane which crashed last year. Prof. M. F. 
Cleghorn then described the new equipment 
recently installed in the mechanical-engineer- 
ing laboratory. After adjournment refresh- 
ments were served. 

Jonns Hopxins Brancu has elected Prof. 
Julian C. Smallwood as its new honorary chair- 
man. 

Kansas Brancn met on Oct. 16 with 65 
members and guests present. Professor Brush, 
head of the aeronautical-engineering depart- 
ment, discussed the production of sheet-metal 
parts for airplanes, the various metals used, 
and the tools used in forming these metals into 
fuselage and wing sections. 


Kentucky Welcomes Alumnus 


There were 83 members of Kentucky 
BraNcu present on Oct. 3 to welcome J. Irvine 
Lyle, Kentucky alumnus and president of the 
Carrier Air Conditioning Corporation, who 
spoke on the subject, ‘“The Young Engineer." 
He advised all engineers to start at the bottom 
in a field they liked, not to worry about big 
salaries, and eventually they would succeed. 

Lovuisvitte Brancu had practically all its 
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members present at the Oct. 9 meeting to wel- 
come a representative of the parent Society, 
Ernest Hartford, assistant secretary. He gave 
an instructive talk in which he outlined the 
meaning, scope, and purpose of the A.S.M.E., 
and showed how a student branch is an integral 
part of the Society. 

Micuican Brancu held a joint meeting with 
the school chapter of the S.A.E. on Oct. 23. 
After a dinner given for the officers of both 
groups and the speaker, the meeting wasstarted 
with the motion-picture film, “‘Wright Builds 
for Air Supremacy,’’ which gave a vivid de- 
scription of the mass-production methods uti- 
lized in producing airplane power plants. This 
was followed with the introduction of the 
guest speaker, Clyde Paton, chief engineer of 
the Packard Motor Car Company, who de- 
scribed the work being carried on by his com- 
pany for National Defense. 

MicuicGAN or Mines BraNncu 
opened the semester with the annual smoker, 
which this year was held on Oct. 6. The pro- 
gram consisted of a talk by R. R. Seeber on the 
subject, “‘Mechanical Development in Ger- 
many,"’ based on observations made on his 
trips to that country in 1932 and 1936. Prof. 
A. P. Young, honorary chairman, and other 
members of the faculty were introduced at the 
close of the talk. 

Micuican State Cotrece Branca held its 
opening meeting on Oct. 16 at which Prof. 
L. N. Field, honorary chairman, and other 
faculty members were introduced. On Oct. 
29, a special meeting was called to com- 
memorate the memory of Professor Field, 
who passed away Oct. 24, and to select a 
successor. Mr. J. M. Campbell was chosen. 

Mississipp1 Strate BraNcu opened its 1941- 
1942 season under a cloud of cigar smoke on 
Oct. 9. The students were welcomed by chair- 
man R. T. Staton, who outlined the year’s pro- 
gram. In addresses by Prof. A. G. Holmes and 
Prof. H. P. Neal, special stress was laid upon 
the importance of and vital benefits derived 
from active student participation in local 
A.S.M.E. work. 

Montana State Brancu had a meeting on 
Oct. 23 at which papers were given by student 
members. Robert Johnston discussed *‘Power 
Bull Rakes,’’ and Robert Anspach talked on 
**Analyzed Time.” 


Successful Nebraska Membership Drive 


At the Oct. 22 meeting of Nepraska Brancu, 
the chairman of the membership committee re- 
ported that 61 members have signed up so far. 
Prof. J. W. Haney showed some motion pic- 
tures which he took on a recent trip to Mexico. 

Newark Brancu at its Oct. 6 meeting had 75 
members and guests present. Herbert D. Hall, 
president of the Hall Foundation, talked on 
“Dies and Diemaking.’’ With motion pic- 
tures, he showed how diemakers can be trained 
rapidly to meet National Defense requirements. 

N.Y.U. Brancn (aeronautic). Charles 
Kroupa was the speaker at the Oct. 15 meeting. 
His talk dealt mainly with his experiences at 
the Grumman Aircraft Co. plant on Long 
Island. On Oct. 29, a senior gave a paper on 
the design problems of pressure airships. 

N.Y.U. Brancu (evening) got together on 
Oct. 1 for a business meeting at which com- 
mittee chairmen were appointed, MecHANICAL 
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ENGINEERING distributed, and the honorary 
chairman, Professor Church, introduced. 


North Carolina Members Cook 


Following a talk by Col. J. W. Harrelson, 
dean of administration, on ‘‘War Maneuvers in 
the Carolinas,’’ at the Oct. 16 meeting of 
Nortx Caro.ina State Brancn, the members 
and guests were conducted through the me- 
chanical-engineering laboratoriesof theschool. 
The tour ended in the forge shop where tem- 
porary grills were set up in the forges. With 
the blowers going full blast and the coals red 
hot, hamburgers and coffee were prepared by 
student members who acted as chefs. 

NorTHEASTERN Brancn has adopted the 
policy of having the members themselves give 
papers in preference to inviting guest speakers. 
So at the Oct. 9 meeting, Walter Skoglund gave 
a very interesting talk on ‘Radiography as 
Used in Shipbuilding.” He was a qualified 
speaker on this subject since he is employed 
by the Bethlehem Steel Corporation at its 
Fore River, Mass., plant as a radiographer 
under the school’s cooperative system. 

Notre Dame Branca sponsored a dance 
after the Indiana-Notre Dame football game. 
Plans are now being made for an inspection 
trip to Chicago, IIl., and Beloit, Wis. 

Onto State Brancx met on Oct. 17 and after 
dealing with business details, heard two 
papers. The first by Scarberry described his 
summer work with the Seagrave Corporation 
and the second by Lynch told about his job 
with the Allison Division of General Motors. 


Professor Degler at Oklahoma 


As a representative of the A.S.M.E. Stand- 
ing Committee on Relations With Colleges, 
Prof. H. E. Degler visited OkLanoMA BraNcu 
on Oct. 2. He gave an interesting speech 
and made several helpful suggestions about 
the internal and external affairs of the Branch. 

Orecon Strate Brancu's meeting of Oct. 9 
was held as a get-acquainted session. In line 
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with this thought, talks on their summer jobs 
were given by four of the student members. 
These included Charles Schumann, Franklin 
Yoakum, Ben Kirby, and Don Drake. 

PENNSYLVANIA STATE BraNcu at its session 
of Oct. 20 presented a motion picture on the 
manufacture of Wright aircraft engines. R.S. 
Cole, Wright Aeronautical Corporation, spoke 
on the training methods for new employees. 

PitrssurGH Brancu had a capacity audience 
of 270 at its Oct. 23 meeting. Feature of the 
session was a motion picture, ‘‘From Sun to 
Sun,"” which showed how electric power is 
generated and distributed. 

Pratr Brancu devoted its meeting of Oct. 
14 to a discussion of plans for the coming 
semester. At the same time various commit- 
tees were formed. 

Princeton Brancu opened the semester 
with a meeting on Oct. 14. Chairman Stewart 
Pach briefly summarized membership rules 
and Dean Kenneth H. Condit outlined the 
structure and function of the A.S.M.E. 

Purpve Brancu held a meeting on Oct. 22 
which had as speaker, Loran D. Gayton, 
assistant city engineer of Chicago, who de- 
scribed the construction of the South Chicago 
Filtration Plant, the largest in the world. 
The talk was accompanied by slides and 
colored motion pictures. 


100 Per Cent Membership at Rose Poly 


The first meeting of Pory Brancu on 
Sept. 29 featured a talk on the advantages of 
membership in the Branch by Chairman 
Arthur D. Owens. The talk was a most 
convincing one because at the close of the 
meeting, all students eligible for membership 
joined. 

Rutcers Brancn members and guests num- 
bering more than 200 attended the Oct. 23 
meeting which was highlighted by two sound 
motion pictures. The first was ‘‘Steel— 
Man's Servant,"’ produced by the U. S. Steel 
Corporation, and the second was ‘‘Wright 


STUDENT CHEFS AT NORTH CAROLINA STATE COLLEGE PARTY 


(Left to right: I. H. Hetherington, Jr., N. K. Lee, Jr., E. T. Light, R. B. Stevens, Jr., E. D. 
Hawkins, G. P. McKay, and I. L. Linten, seated.) 
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Builds for Air Supremacy,’ a production of the 
Wright Aeronautical Corporation. Refresh- 
ments of cider and doughnuts were served at 
the conclusion of the meeting. 

Santa Ciara Brancn showed the film, 
**Steel—Man’s Servant,"’ at its Oct. 22 meet- 
ing which was held jointly with the local 
chapter of the A.I.E.E. Present were 25 
A.S.M.E. and 30 A.LE.E. student members. 


U.S.C. Welcomes President Hanley 


More than 40 student members of the Uni- 
versity or SOUTHERN CALIFORNIA BraNncu wel- 
comed William A. Hanley, president of the 
A.S.M.E., to the meeting of Oct. 21. En- 
titled, ‘Future Life Problems of the Engi- 
meer Attending School Today,’’ the talk 
covered such problems as aviation, smoke 
elimination, and new forms of energy. 

Souta Dakota State Branca made an in- 
spection trip on Oct. 23 to the Brookings 
City power plant. The plant layout was de- 
scribed by its chief engineer. Besides supply- 
ing electric power, the plant is also used as a 
source of steam for the city heating system. 

TenNessee Branca members assembled on 
the evening of Oct. 16 for the regular semi- 
monthly meeting of the Branch. Some busi- 
mess was transacted, including the nomina- 
tion of a girl to represent the A.S.M.E. in the 
Engineering Queen Contest. 

Texas Brancu believes in having student 
members present papers at Branch meetings. 
At the Oct. 6 session, papers on their summer 
work were given by C. E. Osborne, George R. 
Yelderman, Howell L. Walker, Karl F. Bartels, 
and Hub Colley. On Oct. 13, Luis H. Bart- 
lett, testing engineer of the bureau of engi- 
neering research at the University, discussed 
“The History and Development of Quick- 
Freezing Processes."’ After adjournment of 
the meeting, he passed out samples of foods 
processed by the method being used in his 
present research work. 

Texas Tecn Branca tried something unusual 
at its meeting of Oct. 20. John B. McEwan, 
a student member, read a paper written by 
L. E. Peyton, Packard Motor Car Company, 
on the subject of ‘The Kind of Engineers 
Needed by the Automobile Industry."’ This 
paper was presented by Mr. Peyton at the 49th 
annual meeting of S.P.E.E. 

Texas A.&M. Brancn’s program for the 
meeting of Oct. 23 was so interesting that 170 
members and guests attended. The speakers 
were student members. Jack Smithers dis- 
cussed the engineering and design features of 
the new 1942 automobiles, Bob Bruce spoke 
next on the superfinishing of engine parts, 
Joseph Gibbs gave some new ideas on the 
computation of demolition charges as used in 
military engineering, and George Nassauer 
told of his experiences as a testing engineer 
with Pract & Whitney during the summer. 

Turrs Brancu featured as speaker at its 
Oct. 30 meeting, L. C. Linn, chief of turbine 
design at the Lynn plant of the General Elec- 
tric Co. He reviewed present-future turbine 
developments and also provided a lively dis- 
cussion on the philosophy of engineering. 


Navy Day at Tulane 


Navy Day was celebrated on Oct. 23 by the 
Tutane Branca with a talk by Commander 
Brittain, U.S.N., head of the Tulane Naval 


R.O.T.C., on ‘*Prime Movers in the Navy.”’ 
The paper dealt specifically with turbines and 
boilers in all classes of surface vessels, statis- 
tics were given on the size, number, and ar- 
rangement of the turbines, and problems of 
design and operation. Plans were made tohave 
all engineering students attend the Tulane- 
Alabama football game in ‘“‘boiler suits." 

Vittanova Brancn’s meeting of Oct. 3 
attracted 132 members and guests. Guest 
speaker was Maxwell C. Maxwell, who gave 
an illustrated lecture on ‘‘Home Defense,”’ 
which traced the history of locks from ancient 
times to the present day. 

V.P.I. Brancn requires every member to 
present during the year at least a short paper 
on some technical subject. The first four were 
given on Oct. 23 by John Martin, Ernest 
Christ, R. G. Broun, and L.A.Garvin. Inthe 
evening, the fall social of the Branch took 
place and proved a great success. Events in- 
cluded dancing, games, and refreshments. 
At the Oct. 30 session, speakers were L. G. 
Chase, J. C. Hildebrand, J. D. Clark, and B. A. 
Higgs. 


Worcester Tecu Brancu had a meeting on 
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Oct. 31 which drew more than 100 members 
and guests. Raymond Tolman, junior A.S. 
M.E. and class of 1938, introduced Howard G. 
Freeman, junior A.S.M.E. and class of 1940, 
who gave a paper on the application of the 
new ‘‘water-fog’’ sprinkler systems to fight 
fires from inflammable liquids. His talk was 
followed by a color motion-picture film show- 
ing the use of *‘water-fog.”’ 

Wyominc Brancn’s first meeting of the 
semester was held on Sept. 30. At this meet- 
ing, Prof. C. Edward Anderson, head of the 
mechanical-engineering department, was 
chosen honorary chairman. 

Yave Brancu in accordance with its policy 
had papers presented by student members 
during October. Speakers included Van 
Voast, Wallace, Warner, Warwick, Young, 
Parella, Twigg-Smith, Tuttle, McCready, 
Thompson, Melcher, Mueller, MacWilliam, 
Mikulich, and Turner. However, the 
Oct. 28 meeting was addressed by C. E. 
Smith, vice-president of the New York, New 
Haven, and Hartford Railroad, who dis- 
cussed the relation of the railroads to Na- 
tional Defense. 


Responsibilities of A.S.M.E. Student Branch 
Honorary Chairman 


OW that activities for a new college year 

are taking shape, it is worth while to 

take some time to review the responsibilities 
of the A.S.M.E. toward the mechanical-engi- 
neering student. Necessarily, these responsi- 
bilities are shouldered by the honorary chair- 
man of the student branch of the A.S.M.E., as 
he is more directly responsible for acquainting 
the student with the national Society than are 
other faculty members. For this reason this 


discussion pertains largely to honorary chair- 
men. 

First of all the A.S.M.E. Student Branch 
has the primary function to assist in the prepa- 
ration of mechanical-engineering students for a 
useful and productive life in their profession. 
This can be accomplished by: (1) Increasing 
the engineering knowledge of the individual 
student; (2) developing interest in the me- 

(A.S.M.E. News continued on page 942) 


THE HAMBURGERS ARE GOOD——AT NORTH CAROLINA STATE 


(Left to right, front row: Col. J. W. Harrelson, dean of administration, W. J. Andrews, oldest 

A.S.M.E. Member in State of North Carolina, Frank Turner, Chapel Hill, N. C., Prof. F. C. 

Bragg, honorary chairman of the Student Branch, Prof. L. L. Vaughan, head of mechanical- 

engineering department, Blake R. Van Leer, dean of Engineering School, North Carolina State, 
and E. T. Light, senior in mechanical engineering.) 
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Strain and speed 
are hardest tohandle 
the 


PIPING, too! 


On a bobsled run, constant 
danger lies at the banked 
turns. Here the utmost skill 
of the driver and braker are 
required to avert an acci- 
dent. (1.N.S, photo). 


| WELDING WITH TUBE-TURNS REMOVES 
“DANGER AT THE TURNS” IN PIPING 


When you think of “turns” in piping systems, remember 
they occur within tees, reducers, laterals, nipples, heads, 
etc., as well as within elbows and returns. Wherever there 
are abrupt changes in flow direction you'll find extra 
wear and tear. TUBE-TURN welding fittings provide 
maximum extra strength and safety, and practically 
eliminate maintenance troubles, at these danger spots. 


sure safer, stronger, trouble-free piping 
stems with TUBE-TURN welding fittings 


len the fluids or gases in your piping systems zoom through the lines 
swerve into the turns—added strain and friction strike the fittings 
d joints. Trouble usually develops here first in any piping system 
ause the most danger lies at the turns! 

edd with TUBE-TURN fittings and your plant piping systems will 
far longer, function more efficiently and safely, save valuable space, 
cut upkeep costs. 

hte is a TUBE-TURN for every change in flow direction—elbows, 
ums, tees, reducers, laterals, nipples and flanges—made with Tube- 
ims’ exclusive forging process to give unequalled reinforcement at 
danger spots. 


Get complete facts in the helpful Tube-Turn engineering data book and 
catalog. Write today! 


TUBE-TURNS, Inc., Louisville, Ky. Branch offices: New York, Philadelphia, 
Chicago, Pittsburgh, Cleveland, Tulsa, Los Angeles. Distributors everywhere. 
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chanical-engineering profession; (3) develop- 
ing an understanding of the ideals to be at- 
tained in this profession; and (4) assisting the 
students in making the transition between 
school life and professional life. 

Analyzing more closely these four means 
the honorary chairman can: (1) Increase 
engineering knowledge by careful selection of 
films and talks that will extend and broaden 
the student's appreciation of his textbook and 
class work; (2) develop interest in the profes- 
sion by selection of programs designed to 
bring out fascinating features of mechanical 
engineering; (3) develop understanding of 
ideals by practice of those ideals in daily con- 
tacts with students and faculty members; and 
(4) assist in the transition to professional life 
by fostering contacts and acquaintances with 
men in industry and by promoting attendance 
at sectional, divisional, and national A.S.M.E. 
meetings. 

The honorary chairman will find that in 
addition to guidance required for suitably 
carrying out the basic policies of the organiza- 
tion as mentioned, the officers will in many 
cases require guidance as to the actual per- 
forming of the purely mechanical details of 
their offices. These details include conduct- 
ing business meetings according to the proper 
rules of procedure, keeping complete branch 
records, and keeping in touch with various 
committees and their efforts. By taking time 
to enlighten each officer as to the scope of his 


duties and by emphasizing the importance of 
keeping complete operating records, the 
honorary chairman can materially aid and ex- 
pedite the activities of the branch. 

It is the intent of the A.S.M.E. that the 
honorary chairman act as a guide for the 
student branch and refrain from assuming too 
great authority. The branch is a student 
organization and should be managed by the 
students. It is easy for the honorary chair- 
man to overlook this point particularly in the 
matter of student papers entered in competi- 
tion, but his interest in these papers should ex- 
tend only to giving advice and encouragement. 

Faculty members who have responsibility 
for the A.S.M.E. student branch have a great 
opportunity. Young men of these organiza- 
tions are potential mechanical engineers and 
potential executives of the national A.S.M.E. 
In large measure their appreciation of the 
national A.S.M.E. and their ability to carry 
out duties successfully and to cooperate with 
their fellow engineers will be the result of 
their A.S.M.E. student activities. The fu- 
ture of the A.S.M.E. depends in large part on 
present and future student members whose 
success or failure is in some measure attribut- 
able to the influence of the honorary chairmen. 


Rosert G. Cuapman.! 


1 Assistant Professor of Mechanical Engi- 
neering, College of Engineering, Duke Univer- 
sity, Durham, N. C. 


Men and Positions Available 


Send Inquiries to New York Office of Engineering Societies Personnel 


This service is operated on a cooperative, nonprofit 


basis whereby those actually placed in positions by the Service 
agree to contribute to help maintain this service 


Service, Inc. 
29 W. 39th St. 211 West Wacker Drive 
ew York, N. Y. Chicago, IIL. 


57 Post Street 


Hotel Statler 
San Francisco, Calif. 


Detroit, Mich. 


MEN AVAILABLE? 


Prant with 
thorough experience in building, organization 
modern plant to delivery of finished product. 
Thorough mechanical and seasoned executive. 
Record and credentials high order. Me-708. 

Grapuate Mecnanicat ENoineer, 44, as- 
sistant plant superintendent charge field engi- 
neering construction, maintenance, 3 years; 
7 years draftsman and designer, cement, con- 
centrating mills, boiler, pump, compressor 
plants; most experience on piping, pumps, 
concrete and stress analysis, field mainte- 
mance and construction. Licensed structural 
engineer. Me-709. 

Mecnanicat, 26, A.B., 1938. Three and a 
half years’ experience refinery designs, con- 
struction. Seeks permanent position. Married. 
Now available. Prefer West Coast. Me-710. 

Mecuanicat Enoinggr, experience of 25 
years in design, construction, operation, and 
management of all classes of power plants and 
public utilities. Both mechanical and elec- 
trical training. Me-711. 

Mecuanicat Enornesgr, professional, with 


2 All men listed hold some form of A.S.M.E. 
membership. 


proved inventive and executive ability. Long 
and thorough experience in invention and de- 
sign of automatic machinery, chemical plant 
and equipment, automotive, special machin- 
ery. Me-712. 

MecuanicaL Enoinger, Columbia, A.B., 
M.E.; New England family; single; 25 years’ 
experience, mainly work in power stations, 
personnel administration, writing; licensed 
professional engineer; now available for per- 
manent work. Me-713. 

Mecuanicat Enornegr, B.S. in M.E., 30. 
Five years’ experience as steam-turbine de- 
signer. Desires position on engineering staff 
of continuous-process or chemical industry. 
Maintenance, operation, or development. 
Now employed. Me-714. 


POSITIONS AVAILABLE 


Assistant Worxs Manacer, 40-50, prefer- 
ably with M.E. degree, for leading industrial 
corporation to report to general works man- 
ager, on whom rests over-all responsibility for 
production. Must have ability to select, 
organize, and effectively direct kind of or- 
ganization necessary to its successful accom- 
plishment; accustomed to supervision of large 
groups of men; acquainted with problems in- 
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herent in both mass or line production and in 
special contract production; know machine 
tools and modern machine-shop operation; 
know standardization and methods, plant 
layout, cost finding, and budgetary procedure. 
Prefer suitable production experience in auto- 
motive field, calling for precision workman- 
ship. $12,000-$18,000a year. East. Y-9208. 

ManuracturinGc Enoinger, 35-50, prefer- 
ably graduate electrical engineer or mechani- 
cal engineer with electrical experience, to 
develop into full responsibility for all manu- 
facturing, as works or factory manager. In- 
dustrial engineer with radio-parts knowl- 
edge and management experience preferred, 
or superintendent in medium-sized plant 
having typical machine-shop operation and 
small-parts assembly departments experience. 
Should be accustomed to supervision of large 
groups of men, have broad acquaintance with 
production planning and control, stand- 
ardization and methods, plant layout, cost 
finding, foreman training, and budgetary pro- 
cedure. Salary, $8000-$10,000a year. Middle 
West. Y-9209. 

Grapuate MecHanicaL ENGINEER with at 
least 10 years’ experience in machine-tool 
industry to act as chief engineer in charge of 
design and development in high-precision 
small-mechanical-parts plant. Should have 
supervised designers and be able to get coopera- 
tion, hold confidence of mechanics. Permanent. 
$6000-$10,000 year. New Jersey. Y-9214. 

Executive Manacer for toolroom and large 
machine shop, for manufacturing company. 
Previous experience in fine tool work abso- 
lutely essential, preferably with experience in 
companies in typewriter, cash register, or 
electrical-instrument fields. Salary $5000- 
$7500 year. Pennsylvania. Y-9215. 

PropucTion ManaGer with good theoreti- 
cal and practical background and particular 
experience in manufacture of instruments of 
products made up of large number of small 
accurate parts. Also several men whose train- 
ing and experience fit them for inspection 
work. Salary open. Connecticut. Y-9225. 

Mecuanicat 30-45, for design, 
drafting work, and, when ability has been 
demonstrated, supervision over others. Should 
have good experience in machine-shop meth- 
ods. Steel-plate-fabrication, structural-steel, 
or chemical-plant-design experience helpful. 
Western New York. Y-9227. 

Supervisor for large fabrication department 
with emphasis on production control. Ap- 
plicant’s background should feature ‘‘control’’ 
experience rather than mechanical. Connec- 
ticut. Y-9240. 

INpustrRIAL ENGINEER, 30-45, with at least 
3 years’ time and motion-study experience. 
Also definite experience in all operations in 
steel foundry. Starting salary about $4800 
year. Middle West. Y-9243-D. 

TecunicaL Grapuate, preferably mechani- 
cal, electrical, or chemical engineer, 28-35, 
to edit publication of technical papers to be 
written by members of engineering personnel 
of company. Must have writing ability and 
have a definite proclivity for technical writing 
as he will write some of the papers himself. 
Knowledge of industrial instruments for meas- 
urement and control is essential. Desire 

(A.S.M.E. News continued on page 944) 
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CHAIN DRIVE 


TO MEET YOUR REQUIREMENTS 


SILENT OR ROLLER - 
LARGE OR SMALL 


Whether your drive requirements 
be silent or roller chain, involving 
fractional or thousands of horse- 
power—there’s a Morse Chain to 
fill your specific needs more effi- 
ciently and economically. Today, 
power for production is precious. 
Inefficient drives waste power, re- 
duce machine production. Insure 
against such “sabotage” by trans- 
mitting power without slip at 
constant (99.4%) efficiency with 
Morse Silent and Roller Chain 
Drives. 


Morse Silent Chain speed and 
length changes are easily made— 
no need to dismantle machine. 


Morse Roller Chains with solid 
rollers are interchangeable with 
all other standard round pin roller 
chains — available in single and 
multiple widths. 


Learn how you can use Morse 
Silent and Roller Chain Drives 
to advantage—consult the Morse 
man in your territory. 


FLEXIBLE COUPLINGS CLUTCHES 


RG-WARNER CORP. 
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experience in arranging for publication of such 
papers. Permanent, with good possibilities. 
Must be American citizen. Slight amount of 
traveling. Salary $2500-$3000 year. Con- 
necticut. Y-9245. 

Prant to have charge of main- 
tenance work of shop employing about 400 
men; preferably with mechanical background 
for electrical and mechanical work and main- 
tenance of plant. Knowledge of oil-fired 
boilers. Should have initiative and energy. 
New England. Y-9246. 

Inpustriat ENorneer, not over 45; prefer- 
ably someone with experience in woodworking 
plants, to act as associate with firm of con- 
sulting engineers. Must know organiza- 
tion and production planning, wage incentives, 
methods, and processes. Position permanent. 
Must travel. $4500-$5000 year. East. Y-9252. 

Founpry Man with broad technical back- 
ground and experience in designing permanent 
molds and casting aluminum alloys. Must 
be qualified to take charge of development and 
operations in foundry manufacturing high- 
quality castings. Writc, giving qualifications 
and references, age, experience, and recent 
photograph. Pacific Coast. Y-9262-S. 

Mecnanica, Enornegr experienced in de- 
signing power plants. Salary, $5200 a year. 
Connecticut. Y-9279. 

Mecwanicat Enoinger, 35-40, capable of 
patent analysis on timing devices. Later 
capable of research, development on timing de- 
vices. Permanent. $4000 year. South. Y-9287. 

Mecnanicat Enoinegrs, graduates of lead- 
ing technical schools in U.S. Men well quali- 
fied to consult with industrial executives on 
modern production methods and plant im- 


provements. Must be 5 ft 10 in. and preferably 
taller, have clean-cut appearance, and be cap- 
able of justifying salary of $5000-$8000 a year. 
New York, N. Y. Y-9293. 

Propuction with a general 
knowledge of manufacturing activities involv- 
ing all types of machine-tool application. 
Should have at least 6 or 7 years’ actual shop 
experience. Pennsylvania. Y-9313. 

Mecuanicat for small diversified 
industrial research staff in heat- and corrosion- 
resistant alloys to design and operate test ap- 
paratus, do new product design, write reports, 
improve processes, some patent work. Good 
technical ability required. Salary $3000 year. 
California. Y-9319-S. 

InpustriAL ENGingER with 4 to 5 years of 
good practical industrial engineering experi- 
ence in time and motion study, labor material 
standards, general cost-reduction programs, 
etc., Pennsylvania. Y-9344. 

Recent GrapuaTe MecHanicaL ENGINEER 
for process control division, where work is 
directed toward accumulation and analysis of 
operating control data and evaluation of such 
data for maximum obtainable results; also 
direction of activities of field men on specific 
problems; installation of new processes de- 
veloped by research group from plant pilot to 
operational stages. Plant employs 900 men 
in type of operation controlled by instrumen- 
tation. Salary about $3600 year. South. 
Y-9347. 

Tecunicat Director or Manacer for large 
textile-machinery company. Must be well 
trained in textile engineering and should know 
yarns thoroughly. Salary $8000-$10,000 a 
year. Northeast. Y-9354. 


Candidates for Membership and Transfer 
in the A.S.M.E. 


HE application of each of the candidates 

listed below is to be voted on after De- 
cember 26, 1941, provided no objection thereto 
is made before that date, and provided satis- 
factory replies have been received from the re- 
quired number of references. Any member 
who has either comments or objections should 
write to the secretary of The American Society 
of Mechanical Engineers immediately. 


KEY TO ABBREVIATIONS 


Re = Re-election; Rt = Reinstatement; Re & 
T = Reinstatement and Transfer to Member 


NEW APPLICATIONS 


For Fellow 
Dounerty, Rost. E., Pittsburgh, Pa. 


For Member, Associate, or Junior 

Ase, Water L., Beverly, Mass. 
Aupen, Hersert W., Detroit, Mich. (Rt) 
Rost. C., Milwaukee, Wis. 
Attrwern, Donatp W., Tacoma, Wash. 
Atuerton, Henry B., Kansas City, Mo. 
Bearp, Georrrey G., Mt. Lebanon, Pa. 
Brerz, Franx E., Jr., Joliet, Ill. 


Bunzex, Hersert F. W., Peekskill, N. Y. 

Franx S., Philadelphia, Pa. 

Crement, Greorce H., Santa Monica, Calif. 

Coxz, Rost. R., Anniston, Ala. 

Connon, Jack A., Bayonne, N. J. 

Drxon, James, Ridgway, Pa. 

Dosson, Witson J., Storrs, Conn. 

Eart, Tuos. C., New Orleans, La. 

Gamacue, Jean, Montreal, Que., Can. 

Gray, Donatp D. A., Washington, D. C. 

Greaves, Donatp L., Jr., New York, N. Y. 

Haccerty, Cuas., Providence, R. I. 

InraNcerR, W., Cayuga, N. Y. 

Jacossen, Lyprx S., Stanford University, Calif. 

Janitscu, ANtHony D., Smiths Falls, Ont., 
Can. 

Josst, Conrap, Toledo, Ohio 

Leutwiter, Ricnarp W., Jr., West Lafayette, 
Ind. 

Linpenmeyer, Ray S., Evanston, Ill. 

Mansa, W.D., Fr. Wayne, Ind. 

Mart, Leon T., Kansas City, Mo. (Rr) 

Martin, Marvin DeW., Oakland, Calif. 

Mep ar, Lewis A., Philadelphia, Pa. 

Mircuett, Ceciz G., Lawrence, Kan. 

Mrrcuett, Cuas. A., Cincinnati, Ohio 

Mrrcnety, Franx K., Bronxville, N. Y. 
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Moraan, Recinacp W., Allentown, Pa. 
Morris, Watxace R., Toronto, Ont., Can. 
Mutter, J., Philadelphia, Pa. 

New, Winston R., Philadelphia, Pa. 
Prescott, Harotp E., San Francisco, Calif. 
Raynes, S. Hersert, Jr., Manoa, Pa. (Re) 
Rosinson, J., Chicago, Ill. 

Ryper, Geo., Brooklyn, N. Y. 
Scurcuter, Jack E., Brooklyn, N. Y. 
Spencer, Franx W., Cleveland, Ohio 
Sratey, Duwarp C., Dayton, Ohio 
Wanex, Arex. T. E., Washington, D. C. 
Wueeter, Joun E., Springfield, Ohio 
Wiuramsen, Jonn L., New York, N. Y. 
Wituson, Epwin L., Philadelphia, Pa. (Re) 
Witson, Henry M., Cleveland, Ohio (Rt) 
Woops, Paut H., Associated, Calif. 
Wooprurr, Paut A., Salt Lake City, Utah 


CHANGE OF GRADING 


Transfers to Fellow 


Davipson, Warp F., New York, N. Y. 
Murr, R. C., Schenectady, N. Y. 
Srevenson, A. R., Jr., Schenectady, N. Y. 


Transfers to Member 

Brjarano, G., Pittsburg, Calif. 
Brapner, ALTON F., Middletown, N. Y. 
Conner, Norvat W., Raleigh, N. C. 

Dotan, Tuos. J., Urbana, Ill. 

Emuarpt, Frep W., Warren, Pa. 

Erickson, E., Cleveland Heights, Ohio 
Eucens F., Detroit, Mich. 

Hasacu, Geo. F., Glen Ridge, N. J. 

Lone, Ricwarp H., San Francisco, Calif. 
Moser, Kennetu J., Bryn Mawr, Pa. 

Otson, Ernest W., Swansea, Mass. 

Ryan, James J., Minneapolis, Minn. 
Terwituicer, Hat R., Huntington, W. Va. 
Tuuney, Francis M., Washington, D. C. 
Trotn, Husert C., Marion, Ind. 


A.S.M.E. Transactions 
for November, 1941 


HE November, 1941, issue of the Transac- 
tions of the A.S.M.E. contains: 


Continuous Heat-Balance Control of Boiler- 
Room Operation, by B. S. Murphy 

An Analysis of the Milling Process, by 
M. E. Martellotti 

Calibration of Displacement Meters on Vola- 
tile-Liquid-Petroleum Fractions, by E. W. 
Jacobson 

Treatment of Make-Up Water for the Water- 
side Topping Installation, by C. B. Arn- 
old, R. T. Hanlon, and J. Mindheim 

Adsorption Process for Removal of Soluble 
Silica From Water, by L. D. Betz, C. A. 
Noll, and J. J. Maguire 

Silica in High-Pressure-Boiler Water, by 
Harold Farmer 

The Flexible-Sleeve Multiple-Oil-Film Ra- 
dial Bearing, by Gustave Fast 

Progress Report on Tubular Creep Tests, by 
F. H. Norton 

Interpretation of Creep Tests on Tubes, by 
C. R. Soderberg 

Effect of Grain Size and Structure on Carbon- 
Molybdenum Steel Pipe, by A. E. White 
and Sabin Crocker 
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Lierarty 


@ Working in pairs, as transmitter and receiver, bearings on each rotor shaft. These bearings are 
literally hundreds of these tiny Pioneer* Autosyn delivered to assemblers in oil-filled glass vials, un- 
Motors in a large bomber tell the pilot the exact touched and uncontaminated by human hands. 
functioning of remote, vital parts of the ship. This is only one phase of the defense effort for 
Like the human nervous system, these motors which New Departure is working night and day. 
must be quick-acting, sensitive. Hence, the use of New Departure, Division of General Motors, 
two precise, ultra-sensitive New Departure ball Bristol, Connecticut. 
%* Pioneer Instr t, Division Bendix Aviation Corporation, 
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MECHANICAL ENGINEERING, December, 1941, Vol. 63, No. 12. Published monthly by The American Society of Mechanical Engineers, at 20th and North Ses., Easton, Pa, Editorial 
and Advertising departments, 29 West 39th St., New York, N. Y. Price 60c a copy, $5.00 a year; to members and affiliates, 50c a copy, $4.00 a year. Postage to ada, 75c additional, to foreign 
countries $1.50 additional. Entered as second-class matter December 21, 1920, at the Post Office at Easton, Pa., under the act of March 3, 1879. Member of the Audit Bureau of Circulations. 
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Architecture and Engineer- 


ing of the Public Buildings . : 
ministration, Washington. C ho: 4 A Co 
General Contractor: John : 
McShain, inc., Philadelphia 


WAR DEPARTMENT BUILDING 


Michigan, Inc., Detroit. 


Clarage equipment is playing a vital role in National 
Defense — by supplying conditioned air in important build- 
ings as shown above, and by air conditioning, ventilating 
and heating industrial plants from coast to coast where 
planes, tanks, guns and other war requisites are being 
manufactured, 


If you have any type of air handling COMPLETE ~ 
problem, Clarage can solve that prob- 
lem satisfactorily and with economy. fa 

co ING 

Back of Clarage products is more 
than a quarter-century of engineering ‘VENTIL ATION. 
and application experience. A Clarage 


recommendation can be relied upon! FACTORY HEATING 


One of the 62 Clarage Fan installations in the See your Sweet’s Catalog File, or write fe 
us for any desired information. MECHANICAL DRAFT 


stories high— 310,000 sq. ft. of floor space. 


FANS and BLOWERS 


CLARAGE FAN COMPANY. xatamazoo, mic. 


SALES ENGINEERING OFFICES IN ALL PRINCIPAL CITIES 
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WE DO 
RECOMMEND 
PHILADELPHIA 
WORM GEAR 
REDUCERS 
FOR BOTH 
HORIZONTAL 

VERTICAL 
DRIVES” 


Philadelphia Worm Gear Speed Re- 


ducers have been preferred for 


Type 
years in many lines of industry as driving 
the dependable means of _ trans- Conveyor 


mitting a high proportion of input 
power at right angles... either 
horizontal or vertical. They operate 
with almost no attention save oc- 
casional lubrication and they can be 
supplied in a wide range of horsepowers and ratios. 


For today's all important production requirements, where there is no 
time to coddle your equipment, it pays well to install these drives that 
have been proven through the years. Write today for more details. 


PHILADELPHIA GEAR WORKS 


Industrial Gears and Speed 
Reducers 


Erie Ave. and G St. 
hiladelphia, Pa. 


New York © Pittsburgh ¢ Chicago 
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On so 
much 
storag 
pump 
incluc 
device 


© Turning shells on an SSF -equipped Blood lathe i in the, pleat “ry S. A Woods Machine ©. 


tools 
the ac 


From the front lines of Defense, the word’s Fur 

flashed back for “More shells!” And this Blood 

lathe in the plant of S. A. Woods Machine Com- : 

pany posts keep pace. As one shell is turned, To couateract —~ hydraulic pressures, the typica 

another takes its place, and another, and another. tailstock is designed with three angular con- lon of th 
tact bearings mounted in tandem to provide The p 

Meanwhile, SS0SF Bearings are helping this adequate capacity. The double row cylindrical 


lathe to meet the exacting demands imposed _ roller bearing at the front — radial eo 


upon it. On the headstock, a double row cylin- capacity and rigidity in a confined space. nergy is 

drical roller bearing takes the radial loads, and r bel val 

a thrust bearing the thrust loads at the work ogether, they prove that Modern Design 7 

end. A deep groove ball bearing absorbs both helps America move ahead in Production. This © 

radial and thrust loads on the rear location. SHOS’ INDUSTRIES, INC., PHILA., PA. ressure 
4937 

patrol 


BALL AND ROLLER BEARINGS 


* TAILSTOCK 


vllects 
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On some Hycon installations, such as this traffic fin, as 
much as 100 hp is supplied for 15 seconds by a Hycon 
storage tank operating in connection with a Hycon 
pump and a 1 hp motor. Other Hycon applications 
include the operation of brakes, clutches and steering 
devices on heavy vehicles .. . the control of machine 
tools... the testing of high pressure apparatus... and 
the actuation of remote control circuits. 


Functions of the Hycon System 


\typical hydraulic circuit is shown in relation to the illustra- 
ion of the HY CON brake system using a motor driven pump. 
The pressure delivered by (A) the pump to (C) the pres- 
we tank which acts as a storage battery for storing hydraulic 
nergy is automatically regulated by (B) the suction con- 
ol valve. 

This shuts off the intake to the pump when standard 
essure is attained in the pressure tank; (E) the brake 
patrol valve (actuated manually or automatically), alter- 
ely connects (D) the work cylinders (which convert 
Mraulic pressure into straight line action) to 
he pressure tank and to (F) the sump tank (which 
llects fluid discharged by the work circuit for 
‘pumping to the storage tank). 

The fluid thus delivered to the work circuit 
lds up a pressure therein which is at all times 
tictly proportional to the movement and effort 
netted on the valve lever. 


YCON Control System provides designers with a de 
pendable means of using stored hydraulic energy (it 


working ranges up to 3000 psi) to control and actuat i 


straight line motion. 

One of the advantages this offers (illustrated by the ap 
plication above) is power far in excess of the pump’s capacity 
and independent of its operation. Others are: power insur 


ance when the prime power source fails; the elimination o| 


power waste involved in constant pumping; and the use o' 


smaller motors or less costly power sources in applications 
requiring intermittent operation. 

Important as these advantages are to today’s emergency 
they are no less vital to the era of industrial reconstructior 
which will follow. So if you face the problem of securing 


more positive, powerful or economical control over straigh Hm 


line motion mechanisms... get the full facts on Hycon now 


HYDRAULIC CONTROLS, INC, 


(DIVISION OF THE NEW YORK AIR BRAKE COMPANY) 
122 South Michigan Avenue, Chicago, Illinois, Dept. 109 


Salient facts concerning the Hycon System have been con- 
densed into a booklet titled, “Recent Developments in 
Systems for Hydraulic Control of Straight Line Motion.” 
Please let us know where to send your copy. 
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th “trimming press, 
urnaces, boilers and tools was 
talled and made ready for 
aration in 39 days without a 


igle hour's lost time. That’ 
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Ret ort on progres® 
hammer: tall: ¥ equipped machine op. 

By june of 194! our productos direct defense forgings accountes 

ings treble Direct for tanks: gun mounts. fighting 

tor Overt 92°%o © cod ships qvete jeaving 
planes’ dies? of employe** guring tis PY 4 
has more than doub we neve jong serve? 
> < This. the™ OU report ire cilities — 

5301 W- poosevelt Road, che cag 
in Ph cue G IND 
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@ There's no place for lazy air in today's 
stepped-up production program! Air—effec- 
tively controllea—helps speed up workers’ 
efficiency thru correct ventilation and warmth 
. . . controlled air whisks away dust, dirt, cor- 
rosive fumes . . . controlled air provides unfail- 
ing draft to boilers. All vital services—all 
handled by built-for-the-job Buffalo Fans with 
dependability that can be counted on for 
years. Have you an air handling problem? 


Call in Buffalo. 
BUFFALO FORGE COMPANY 


148 Mortimer St. Buffalo, N. Y. 


Branch Engineering Offices in Principal Cities 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


FORCED & INDUCED DRAFT. Fans for this all-important service 
must have flexibility of control plus dependability. You find these 


features in Buffalo Fans. Bulletin 3113-A. 


VENTILATION. Ventilating and air conditioning fans should 
operate quietly, smoothly. Buffalo Limit-Load Fans have those 
characteristics plus high efficiency. Bulletin 3099. 


DUST OR FUME REMOVAL. "Buffalo Steel Plate iinesteee 
are designed to handle waste materials efficiently. Special metal 
construction or rubber lining when necessary. Bulletin 2678-C. 
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Type AK-1 
hook-on volt-ammeter 


Hook-on 


Can Help Keep 


The AK-1 is made for tight eee Here it is being used 
for a quick, easy measurement of voltage-regulator current. 


Measuring a-c VOLTS and AMPS. Hook it around a con- 
ductor to measure amperes. Connect the voltage leads (as 
shown above) to measure volts. With this one setup, you can 
make either measurement flicking the selector switch. 


1. The ease of making tests encourages routine testing and promotes 
good maintenance, which prevents production delays. 


2. ey can be made without cutting conductors—thus 
av wns. 


ODAY, when motors and other electric equipment are being 
pe to the limit and may be overloaded, frequent testing of 
circuit conditions will often avert serious production delays. These 
instruments will take care of almost all your testing work. 


The volt-ammeter is ideal for emergency tests where a fast check of 
circuit conditions is needed. It measures both VOLTS and 
AMPERES. Having six a-c ranges, it’s really six instruments in one 
—0-15/60/150/600 amperes and 0-150/600 volts. 


The INKLESS feature of the recording ammeter makes it the handi- 

est of recorders for general 

plant maintenance. With no : 
You're overlook; 

pen to start and no inkwell h Ng a good 


to fill, it’s ready to be hooked emergency an maintons -E instruments ‘. 
around a conductor and start For complete informat nce testing. 

i ’ ammeter, on the 
recording at a moment’s the peering for Bulletin GEA.29 volt 


notice. 


ELECTRIC 


: Pies. Gener. t GE of 
i New Y, ectric, Schenectaq 
hecking motor toad with the CF-1 i oad 


for’ busy hands... 


> 


* 
* * 


NICKEL 


Practical answers to many questions 


about the selection, fabrication and uses 
of Nickel alloys are quickly available to 

you. This helpful information we have gath- 
ered, checked and condensed into convenient 
printed form. It is useful both to experienced men 
handling new materials or performing unfamiliar opera- 
tions...and to new employees. This literature is available upon 

request. You are also offered the assistance of our technical staff 
in solving material problems arising from a temporary lack of Nickel. 
Our engineers are offering timely suggestions to many vital industries 
during the present emergency. Your request for literature or personal con- 
sultation will receive our prompt attention. 


THE INTERNATIONAL NICKEL COMPANY, INC. new’ 
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se of Molybdenum 


cast iron camshaft. 


The automotive industry requires certain minimum 
physicals, plus wear resistant properties, to make 
practical a cast iron camshaft. Machinability also, of 
course, is a factor. 

The Chromium-Molybdenum-Nickel (0.40-0.60% Mo) 
iron which resulted from the search for the ideal, has 
an as cast tensile strength of 50,000 p.s.i., is rigid 


enough for the requirements and tough enough to 
stand up under the operating conditions. 

The analysis of the iron makes possible economical, 
efficient flame hardening of the cams, with a good, 
strong case to core bond. 

Ask for our free technical book, “Molybdenum in 
Cast Iron”, giving full practical data. 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING DATA ON MOLYBDENUM APPLICATIONS, 
MOLYBDIC OXIDE BRIQUETTES FOR THE CUPOLA—FERROMOLYBDENUM FOR THE LADLE 
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Rayotubes Report 
Temperature To 
Micromax Pyrometers 


Micromax Tells Valve 
Drives How To 
Throttle Fuel 


HEAT HUGS INGOTS PROPERLY 
When Micromax-Rayotube Pyrometers Are Used 


In the soaking of ingots at various steel mills, there are two features which add 
interest to the Micromax Pyrometer control of temperature in the pit furnaces: 


First, the temperature is held in line without either sudden or rhythmic varia- 
tions. Every change in temperature brings its own correction, but the correction 
is in strict proportion to the size of the change; big corrections when the furnace 
is opened ; tiny ones as radiation, etc., affect temperature. The fuel valves act as 
they would if an expert heater kept his hands on them and his eye glued to a 
pyrometer, hour in and hour out, day after day. This “floating” action gives the 
flexible, dependable, accurate control required for ingots of various but rigid 
analyses, with various specifications for heating. 


The second vital feature of this Control is that temperature is detected by 
Rayotube radiation units, instead of by thermocouples. Rayotubes last many times 
as long as couples at high temperatures, and cannot be struck by the ingots when 
the furnace is being loaded or unloaded. And Rayotubes make the control more 
sensitive, which is particularly valuable in view of the sudden changes in load to 
which any pit is subjected. 


For further information about Micromax-Rayotube pyrometers for other fur- 
naces, see Catalog N-33B. 


Ad ENT-0600C (27) 


LEEDS & NORTHRUP COMPANY, 4963 STENTON AVE., PHILA, PA. 


Fuel Efficiency Upped 
With Help of CO. Recorder 


One of the many ways in which fuel efh- 
ciency is maintained in several modern steel 
mills is by the use of Micromax COo re- 
corders. Application is generally at the flue 
to the waste-heat boiler, with the recorder 
on the furnace’s control panel. 


A typical case is that of the Roebling mill, 
in which the Recorder shown was _ photo- 
graphed. The Company purchased this first 
Micromax shortly after it was announced as 
a new instrument. It went to work in a dis- 
tinctly “make-good-if-you-can” atmosphere. 
It did make good; COz has joined the other 
conditions which are known with dependable 
accuracy. Another user of Micromax CO 
Recorders is Jones & Laughlin, with four 
round-chart instruments giving excellent serv- 
ice in connection with S-C pit furnaces. 


A range of 0 to 36% COs is often speci- 
fied for this service in steel mills, but other 
ranges are available, and the instruments use 
substantially the same mechanism as do Mi- 
cromax pyrometers. For further information 
on Micromax COs Recorders, see Catalog 
N-91-163, sent on request. 


New! Automatic! Micromax 
Indicator For Temperature 


For checking the temperatures of various 
thermocouples, in any desired order and with 
the “human equation” largely eliminated, we 
recommend the Model S Micromax Indicator. 
The equipment is particularly useful where 
a large number of couple temperatures must 
be logged by a process operator. 


This instrument is our motor-driven po- 
tentiometer pyrometer, with recording omitted 
and provision added for checking any num- 
ber of couples up to 77. To check a couple, 
the user simply snaps its little toggle-switch, 
and the instrument points to temperature. 


The case of the Indicator is same as that 
of the Model S Micromax Recorder or Re- 
cording Controller. Indicator has automatic 
reference-junction compensator, manual stand- 
ardizer. All switches are accessible without 
opening case. For further details, see Catalog 
N-33A(5). 


4 
a 
Ne 
4 
| 
| 
ite 
- 
it MEASURING INSTRUMENTS - TELEMETERS - AUTOMATIC CONTROLS - HEAT-TREATING FURNACES 


e Keep Informed... 


Announcements in this section are supplied by current advertisers in 


MECHANICAL ENGINEERING and A.S.M.E. MECHANICAL CATALOG. | @ LATEST CATALOGS 


This section is restricted to these advertisers. 


NEW EQUIPMENT 
@ BUSINESS CHANGES 


Available literature may be secured by addressing a request to the Advertising Department of MECHAN ICAL ENGINEERING 
or by writing direct to the manufacturer and mentioning MECHANICAL ENGINEERING as a source. 


@ NEW EQUIPMENT 


Torque-Master Friction Clutch 


Recently announced by T. B. Wood’s Sons 
Co., Chambersburg, Pa., the Torque-Master 
Friction Clutch combines every advantage 
known today in clutch design. Available in 
single and multiple disc types and in a wide 
range of sizes, the Torque-Master is designed 
for the heaviest type of work, impact and 
pulsating loads. With all parts totally en- 
closed, it combines safety at high speed with 
inherent dependability under all operating 
conditions. As indicated in the illustration, 
friction plates are of gear tooth design, while 
the entire operating mechanism is simple, 
sturdy and consists of only a few moving 
parts. All adjustment for wear or load con- 
ditions is made with one knurled hand adjust- 
ing ring—no special tools needed. 


New Water Pump Seal 


In announcing this new Bellows-type Seal, 
the Crane Packing Co., 1800 Cuyler Avenue, 
Chicago, IIl., manufacturers of ‘ ‘John Crane” 
Seals for more than a quarter century, list 
the following as principal features: (1) Seal 
has only 2 parts: bellows and spring. Bel- 
lows is an exclusive synthetic rubber com- 
pound found to be superior to any other for 
sealing services; grease, oils, salt water, 
alcohols and anti-freeze do not affect it. (2) 
Installed partially compressed; ready for 
instant seal. (3) Entire unit (bellows and 
spring) is spring driven and operates as a 
driving coupling. Seal does not touch or 
have a sliding contact with the shaft: rust, 
corrosion and deposit do not interfere with or 


reduce efficiency. (4) Bellows connects two 
flanged ends. Spring is placed in a fixed 
position against the inside shoulders of the 
flanged ends and so holds the contact facings 
against the sealing washer on the one end and 
the driving base on the other. (5) Because 
of the seal’s ability to flex and compress as a 
unit, pressure variation, misalignment, fan 
thrust, torque or vibration set up by an un- 
balanced impeller, are automatically accom- 
modated or compensated for. (6) The ser- 
rated contact facings are responsible for the 
savage seal at both the washer and driving 

ase points. These facings are formed in a 
series of concentric grooves and flat-faced 
ribs, effecting seal with a suction-action. (7) 
Among other advantages is “‘blind-fold” 
installation. Seal cannot be installed wrong 
either on the assembly line or in the field. 
Both ends are identical—either end is right. 

Samples and data furnished on request to 
automotive and industrial pump engineers 
and designers. 


*HydrOILic”’ Press 
for Straightening Steel Shafts 

To correct irregularities of a few thou- 
sandths of an inch in short, hardened steel 
shafts is not only a delicate job but also a 
tough one. But 
it is a job re- 
ported to be ac- 
complished by 
the special tool- 
ing of a stand- 
ard 15-ton, C- 
type Denison 
HydrOlILic 
Press. The 
press is known 
as their model 
DLAC2. 

With the ram 
of the press 
raised, a shaft is 
fixed between 
centers. Gauges, 
calibrated in 
thousandths of 
an inch are 
moved along 
the shaft until 
they indicate a 
point where 
straightening is needed. Then the press ram, 
operated by the control lever, is advanced to 
the shaft and centers are lowered with the 
shaft to the straightening block. Additional 
movement of the control lever applies the 
tonnage that straightens the shaft. 

The gauges measure the shaft after tonnage 
has been applied, and before the shaft is re- 
leased. They work swiftly with unerring ac- 
curacy. Feather-light pressure on the oper- 
ating lever controls the movement of the ram, 
and the tonnage applied is in direct propor- 
tion to the movement of the lever. 

The manufacturer further reports that this 
particular tooling setup, as wel! as the opera- 
tion it is performing is only illustrative of the 
adaptability of this particular press. To aid 
manufacturers in getting the greatest possible 
utility from this press, the company has also 
issued a bulletin giving details and illustra- 
tions of a number of ways the unit can be 
tooled for performing pressing operations 
other than the one for which the press was 


originally designed. A copy of this bulletin 

will be sent, without obligation, by writing 

direct to The Denison Engineering Co., 

aia and McCony Streets, Columbus, 
io. 


New Lid-Lifter Design Improves 
Homocarb Cooling Unit 


An improved lid-lifter is now incorporated 
in the Homocarb cooling unit. It consists 
of a lever acting on a roller-fulcrum, gives an 
easy, horizontal lift that simplifies this opera- 
tion for the heat-treater. Ruggedly con- 
structed for long service, it is typical of de- 
sign improvements which are continuously 
being made on Leeds & Northrup furnaces 
to benefit the user. 

This cooling unit expands the capacity of 
the Homocarb furnace equipment which 
gives the heat-treater ‘‘4-factor” control and 
enables him to carburize to exact specifica- 
tion. For more complete information about 
the Homocarb Method for Carburizing, write 
to Leeds & Northrup Co., 4934 Stenton Ave., 
Philadelphia, Pa., for Catalog T-623. 


World’s Largest Forging Machine 
Received by Tube-Turns, Inc. 

Widespread attention is being focused on 
the current delivery of the world’s largest 
forging machines, one in November and the 
other in February to Tube-Turns, Incorpo- 
rated, manufacturers of Tube-Turn welding 
fittings, at Louisville, Ky. 


Because these mammoth forges represent 
a far-reaching development in the scope and 
Continued on Page 18 
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capacity of forging operations, U. S. industry 
and defense bodies are keenly interested in 
their performance at Tube-Turns, Inc. Here 
they will be put to work immediately in the 
production of airplane motor cylinder forg- 
ings and other vital armament needs in- 
cluded in the defense orders held by this com- 
pany. 

These two huge forges are rated at 9” 
capacity—a feat of designing and construc- 
tion viewed as impossible a few years ago. 
Some idea of their size and potentialities 
may be gained from these figures. Each 
machine weighs over 500,000 lbs., and re- 
quires well over a year to build. One of the 
most significant features is the extreme com- 
pactness, which can be visualized by consid- 
ering that the weight of each machine is 
greater than the combined weight of 140 
automobiles. If parked end to end, these 
cars would extend for more than half a mile— 
yet this unit occupies floor space sufficient 
to accommodate only four cars. 

According to Tube-Turns, Incorporated, 
this unique compact design—for a machine 
of such tremendous size and capacity—in- 
sures the exacting accuracy, precision and 
speed in the forging work for which it will be 
used. 


General Electric Announces 
New Electronic Motor Control 


As an outgrowth of its thyratron speed 
control for d-c motors, the General Electric 
Co. has announced a new electronic control 
system—called Thy-mo-trol—to provide sim- 
ple, stepless control of direct-current motors 
from alternating-current lines wherever a 
wide speed range is needed. 


With this new development, the flexibility 
of d-c motors can now be combined with the 
economy and convenience of a-c power dis- 
tribution. The Thy-mo-trol system leads to 
simplified machine design, reduced space re- 
quirements, and a saving in time over more 
complex methods of obtaining a wide speed 
range. 

Normally consisting of three separate units 
—a small control station, a transformer, and 
a thyratron tube panel—the control is the 
first to provide in one equipment the means 
for electronically starting, stopping, accel- 
erating, and regulating the speed of a motor. 
Standard units will cover motor sizes up to 5 
horsepower, 230 volts. 

The Thy-mo-trol system provides wide- 
range speed control without the use of motor- 
generator sets or gear and pulley arrange- 
ments. A single-dial control, mounted in a 
heavy-duty push-button station, covers the 


complete speed range of the motor, both 
above and ine basic speed. The motor is 
automatically accelerated to preset speed 
quickly and smoothly without excessive cur- 
rent peaks. The same single dial can also 
be used to change speed to any desired value 
during operation. 

Thy-mo-trol equipment can be provided 
for reversing service by the addition of a 
standard magnetic reversing switch. It can 
also be furnished with dynamic braking. 

In operation, the change from alternating 
to direct current for the motor field and arma- 
ture circuits is accomplished by two pairs of 
thyratron tubes. The control compensates 
for changes in armature-voltage-drop, hold- 
ing motor speed constant regardless of nor- 
mal-load and line-voltage variations. 

The stepless speed control increases arma- 
ture voltage up to basic speed and weakens 
the field at speeds above basic. Acceleration 
is automatic. Full field is held until basic 
speed is reached and is also automatically 
applied during dynamic braking. 

A thermal overload relay protects the 
motor on sustained overloads. Fuses pro- 
vide d-c short-circuit protection. 

Thy-mo-trol equipment is compact and 
easily mounted. The control station may be 
located accessible to the operator, thus allow- 
ing complete control of a machine from one 
location. The thyratron tube panel can be 
furnished in various types of enclosing cases, 
such as those for corrosive or dusty atmos- 
pheres. 


USS Kearny a Cochrane Ship 


The USS Kearny, damaged by a torpedo 
350 miles south and west of Iceland on Octo- 
ber 17, was launched last year by Federal 
Shipbuilding & Drydock Co. and is one of 
twenty-four 1,630-ton destroyers known in 
the service as the Mayo type. The Kearny 
and ten of her sister ships are equipped with 
Cochrane marine deaerators of atomizing 
design for heating the boiler feed to steam 
temperature and for removing dissolved oxy- 
gen as a precaution against boiler-tube cor- 
rosion. 

Ships of this class are turbine-driven with 
oil fired boilers. The Navy Department’s 
original announcement did not indicate the 
specific damage but pointed out that the 
damage might cause the destroyer to reduce 
her speed in making port for the necessary 
repairs. Eleven persons lost and ten injured 
were reported. Normal complement on a 
ship of this type is 200 officers and men. 


@ BUSINESS CHANGES 


Downingtown Enters 
Heat Transfer Field 


Downingtown Iron Works of Downing- 
town, Pa., near Philadelphia, known for 
many years for high quality fabrication of 
steel and alloy plate into tanks and other 
equipment for the process industries, have 
recently set up a separate division for the 
manufacture and design of heaters, coolers 
and condensers. 

This Heat Transfer Division is being 
housed in its own building and is under the 
direct supervision of men having long prac- 
tical and technical experience in the design 
and fabrication of heat exchangers. 

Manager of the new division is Mr. R. M. 
Armstrong, who is in charge of design and 
sales of the new products. Assisting is Mr. 
F. J. O’Sullivan. Downingtown’s consulting 
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metallurgist, Dr. T. H. Nelson will collabo- 
rate on problems involving unusual metal- 
lurgical problems. 

Products of the new division will include: 
storage water heaters, instantaneous heaters, 
freon water coolers and condensers, large 
drinking water coolers, large suction line 
heat exchangers for refrigeration. 

Literature describing the general line of 
products being built is available from the 
company. 


Foote Bros. Appointment 


Wallace F. Ardussi has been placed in 
charge of Research and Product Develop- 
ment for Foote Bros. Gear and Machine 
Corp., 5298 South Western Blvd., Chicago, 
Ill., it was announced recently by W. A. Barr, 
President and General Manager. 

Mr. Ardussi has been associated with the 
Automotive Industry since his graduation in 
1928 from the Engineering College of the 
University of Michigan. 

He enters the Foote Bros. organization 
with a background of ten years engineering 
experience with Chrysler Corporation where 
he progressed through the position of Re- 
search and Development Engineer, Manufac- 
turing and Production Research Engineering, 
Assistant to the President of Chrysler Cor- 
poration; and Sales Manager of the Air- 
temp Division of Chrysler Corp. 


Fairbanks, Morse & Co. to Build 
New Diesel Engine Plant 


Announcement has just come from the 
office of Colonel Robert H. Morse, President 
and General Manager of Fairbanks, Morse & 
Co. that a “letter of intent” had been issued 
by Secretary of the Navy, Frank Knox of 
Washington, authorizing the expenditure of 
51/2 million dollars for a new building and 
additional equipment and machinery at the 
Beloit, Wisconsin, works of the company. 

The purpose of this new plant is to triple 
the production of Fairbanks-Morse Diesel 
engines for the United States Navy—engines 
which at the present time are providing both 
eae and auxiliary power for U. S. 

Yavy submarines, cruisers, destroyers, air- 
craft carriers and other sea power. 

Terms of agreement between the Navy 
Department and the company call for com- 
pletion of the huge plant, the installation of 
the machinery and equipment, and a large 
scale production of Marine Diesels in about a 
year’s time. 

In addition to the men required for the 
construction work and installation of the 
equipment, the project will mean the addi- 
tion, in the near future of at least 1200 to 
1500 more factory employees to the com- 
pany’s present payroll. At the present time 
approximately 4500 men are working in the 
Beloit Plant. 

The new structure will have a length of 
about 660 feet and a depth of 460 feet, with 
. total floor space of more than 300,000 square 
eet. 

Contained in the new building will be a 
large machine shop, welding shop, storage 
facilities for raw and processed materials, 
assembly floor, erecting floor, test floor, 
‘er and shipping departments, first aid 

ospital, conference rooms and offices, and 
suitable provision for production and plan- 
ning departments and engineers. 

The building will be of concrete, brick and 
steel construction and its design and arrange- 
ment will conform to the latest engineering 
and production practices. 

The entire building and its machinery will 
be devoted to the manufacture of Fairbanks- 


Morse Diesel engines for the United States 
Navy. 

Colonel Morse said, “Fairbanks, Morse & 
Co. has been one of the nation’s biggest sup- 
pliers of primary and auxiliary propulsion 
equipment to the Navy and these products 
have been notably successful in meeting all 
the Navy’s exacting requirements of per- 
formance and reliability.” 


Bailey Meter Company 
Appoints New Branch Manager 


Bailey Meter Co., 1026 Ivanhoe Road, 
Cleveland, Ohio announces the appointment 
of R. M. Cundiff as manager of its Cin- 
cinnati Branch Office at 2512 Carew Tower 
Building. He succeeds Mr. E. R. Dearborn, 
former manager whose resignation became 
effective August 1. 

Mr. Cundiff who is a mechanical engineer- 
ing graduate of the University of Kentucky 
and a native of that state has for the past 
twelve years been located in the company’s 
New York Branch Office where he has de- 
voted his efforts to the application of meter- 
ing and control equipment to steam power 
plants and industrial processes. 

He will be ably assisted in his new posi- 
tion by Messrs. J. A. Lucas and J. E. Zim- 
merman, both mechanical engineering gradu- 
ates especially trained in methods of improv- 
ing boiler plant operation through the appli- 
cation of meters and automatic control. 


Robert J. Howison Appointed 
Automotive Sales Manager 


Detroit, Mich., Nov.—Frank M. Hawley, 
Vice-President of the Morse Chain Co., an- 
nounces the appointment of Robt. J. Howison 


as Sales Manager of the Automotive Division, 
Morse Chain Co., Detroit. 

To his new position, Mr. Howison brings 
a background of more than 20 years associa- 
tion in the silent and roller chain industry. 
Mr. Howison has been prominently active in 
the sales, sales engineering and application of 
timing chains for internal combustion en- 
gines, as well as general industrial silent and 
roller chain applications. 

Mr. Howison’s appointment, constitutes 
an expansion of personnel in order to render 
greater service to the automotive industry. 


Hawkinson Elected 
Allis-Chalmers Secretary-Treasurer 


Walter E. Hawkinson, treasurer of the 
Allis-Chalmers Mfg. Co., Milwaukee, Wis., 
since 1936, was elected to the joint position 
of secretary-treasurer on Oct. 2. He assumes 
the secretarial duties of Wm. A. Thompson, 
company vice-president and secretary, who 
resigned recently. 

The new secretary started with Allis- 
Chalmers 34 years ago in the treasurer’s de- 
partment. In the various positions he oc- 
cupied since, he gained a wide knowledge of 
finance and management. In 1926 he be- 
came assistant manager of the Tractor Di- 
vision, after which he played an important 
role in the rapid expansion of the company’s 
agricultural trade. Returning to the treas- 
urer’s department in 1936, Mr. Hawkinson 
was elected its head, a position he will now 
occupy jointly with his new office as secretary. 

Mr. Thompson’s resignation terminates 
forty years of service at Allis-Chalmers. 
Beginning as a general bookkeeper in the 
Accounting Department of the company, he 

Continued on Page 20 
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was later appointed chief accountant. In 
1907 he was elected comptroller and in 1923 
he was made secretary in addition. He re- 
linquished the office of secretary when he was 
made a vice-president in 1932, but again as- 
sumed the duties of secretary in 1936, retain- 
ing this office with the position of vice-presi- 
dent until his recent resignation. 


New Allis-Chalmers 
Supercharger Plant 


Milwaukee, Wisconsin, October 16, 1941—In 
anticipation of receiving final confirming 
orders from Washington within the next few 
days, crews began clearing ground here today 
for the new $9,066,000 supercharger plant of 
the Allis-Chalmers Mfg. Co. Its completion 
in about six months will give Milwaukee its 
first real blackout factory. 


Soon after that the 500 x 800 foot single 
floor building in suburban Greenfield town- 
ship will be ready to house modern speed-up 
production facilities for turning out the 
urgently needed mechanism that, along with 
the U. S. bomb-sight, has been described as 
potentially one of the most decisive weapons 
of the war. It is estimated that when com- 
pleted a force of approximately 3000 men and 


When Machine Tools 


CHATTER 


...or Bearings and Gears run 


women, mostly from greater Milwaukee’s 
own highly industrialized labor supply, will 
man the streamlined, windowless plant work- 
ing on night and day shifts. 

Built entirely around planned production 
operations, the new factory will be of purely 
functional design. According to Carl E. 
Meyer, head of the Allis-Chalmers architec- 
tural staff, the single purpose of production 
for immediate defense needs has been con- 
stantly kept in mind. 

Most modern provisions, however, will not 
only contribute to production efficiency, but 
provide ideal working conditions as well. 
Modern air-conditioning, for example, will 
furnish controlled temperature and humidity 
throughout. Four refrigerating units having 
a combined capacity of 2650 tons each day 
will cool the equivalent of a three inch layer 
of ice covering the factory’s entire floor area. 

In the large test rooms, where all finished 
materials will undergo strictest examination, 
complete acoustical control will be provided, 
while the entire building will be specially in- 
sulated. Other facilities will include a fully 
equipped laboratory for research and testing 
of raw materials plus modern shower and 
locker rooms. 

Only the 50 x 200 foot area devoted to 
offices and rest rooms will have windows. 
Fluorescent lighting for the entire area given 
to production will allow normal operation of 
the plant through any air raid attacks that 
may ever affect this inland location. Addi- 
tional protection against such military even- 
tualities results from location of vital power 
lines underground, the electrical sub-station 


TICKING ways resulting from over- 
loads means troublesome ‘chatter.’ 
A STURACO (“EP”) LUBRICANT will often 
eliminate the trouble for it has a tech- 


EXTREME PRESSURE 


MACHINERY 


(“EP”) 


GREASES 


Chicago, U.S.A. 


20 - DeceMBER, 1941 


"FOR ALL LUBRICATION PROBLEMS 
D. A. STUART OIL CO. 


LIMITED 
Warehouses in All Principal Metal Working Centers 


nically accepted load carrying capacity 
of over 300% more than ordinary lu- 
bricants. 


Hot spindle bearings and gear heads 
can frequently be cooled to operating 
efficiency when the proper STURACO 
(“EP”) LUBRICANT is applied. 


Results from this unusual principle of 
lubrication have been astonishing. What 
is your tough problem? Write, wire or 
phone today! 


SEND FOR the new 20 page booklet 
outlining laboratory research behind 
this genuine 
development. 


° Est. 1865 


to be completely enclosed and protected 
against the effect of possible bombing. 

Adjacent to the main building will be a 
forge plant, 80 x 200 feet, as well as a termi- 
nal building already constructed. Through 
the latter all materials and manufacturing 
activities will be routed. 

In all respects except supervisory, the new 
Allis-Chalmers unit will be independent of 
the operations of its parent plant nearby, 
now busily engaged in producing nearly 
$100,000,000 in defense materials. To this 
list of defense-important capital goods, Allis- 
Chalmers in a few months will add the turbo- 
supercharger—the remarkable device that 
cheats nature .. . enables a giant bomber to 
climb miles above the earth, actually travel- 
ling at higher speeds at more miles per gallon 
than near the earth’s surface. 


G-E Turbine Division Changes 


Consolidation of the Mechanical Drive and 
Turbine-generator Sections at General Elec- 
tric’s Lynn River Works has been announced 
by C. S. Coggeshall, manager of the com- 
pany’s Turbine Division. J. L. Kerr is 
named manager of sales of the consolidated 
Lynn section, with L. D. Whitescarver, 
formerly a turbine specialist in the com- 
pany’s Atlantic District, as general assistant. 

All of the company’s business in land and 
marine turbines rated at 7500 kilowatts and 
less will be handled through the Lynn sec- 
tion, as well as mechanical drive turbines 
and generator sets of 400 kilowatts and less. 

Since January, 1938 Mr. Kerr has been 
manager of sales of turbine-generators manu- 
factured at the G-E Lynn River Works. He 
has been with the company since 1913 when 
he entered the Testing department. His ex- 
perience in turbine sales work began in 1917, 
and for a ten-year period beginning in 1928 
he was a turbine specialist in the central dis- 
trict. He was graduated from the Univer- 
sity of Tennessee, class of 1912, with the 
degree of Bachelor of Science in Electrical 
Engineering. 

Mr. Whitescarver was employed inter- 
mittently in the company’s Testing depart- 
ment for four years while he was attending 
Antioch College, and after his graduation in 
1930 with the degree of Bachelor of Arts in 
Electrical Engineering, was assigned to the 
Turbine Division at Lynn. He had been a 
turbine specialist in the Atlantic District 
since November 1939. 

. R. Casey, of the Turbine Division at 
Schenectady, has been appointed to Mr. 
Whitescarver’s post in the field. Mr. Casey 
entered the company’s Testing department 
following his graduation from Worcester 
Polytechnic Institute in 1937 with the degree 
of Bachelor of Science in Electrical Engi- 
neering. 


Denison Engineering to Build 
New Factory 


Announcement has just been made by Mr. 
W. C. Denison, Jr., president of The Denison 
Engineering Co., 119 West Chestnut Street, 
Columbus, Ohio, of the purchase of a 26-acre 
plot of land on the northwest outskirts of 
town on which will be erected a new plant, 
construction of which will be started in two 
weeks. It is expected to have this new plant 
ready for production in 60—90 days. 

While it will provide about 50,000 square 
feet of floor space, the company expects to 
continue the operation of its present plants at 
119 West Chestnut Street, 302 North Lud- 
low Street, and 548 West Broad Street. Mr. 
Denison further states that with the addi- 
tional space the company will employ ap- 
proximately 300 more people. 
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The Denison Engineering Co. is now pro- 
ducing defense equipment on direct Govern- 
ment contracts. This equipment includes 
shell-loading presses, testing equipment for 
airplane spark plugs, oil hydraulic systems, 
crankshafts, brakes, gun recoil and presses 
for assembling gas shells. In addition to 
orders the company is now turning out for 
the Government, it also manufactures oil 
hydraulic equipment, hydraulic pumps, 
valves, cylinders, presses, fluid motors, and 
special hydraulic and mechanical machinery. 


Changes in Yarway Sales Force 


Yarnall-Waring Co., Philadelphia, an- 
nounces the following personnel changes in 
their sales organization: C. Wilson, Jr., 
formerly of the New York office, has been 
appointed district manager of Pittsburgh- 
Cleveland territory and C. N. Maxfield, dis- 
trict manager of Detroit territory, covering 
Michigan and western Ohio. Bernard R. 
Bristol and Charles H. Grosjean have joined 
the New York sales staff; A. E. Robinson, 
the Chicago sales office and A. L. Aicher, for 
years a member of the factory engineering 
staff, the Philadelphia sales office. 


Johns-Manville 
Building New Mill 


An asbestos mill capable of processing large 
quantities of asbestos-bearing rock is now 
under construction on the Johns-Manville 
properties in Chrysotile, Arizona. Accord- 
ing to C. H. Shoemaker, vice president of 
Johns-Manville Products Corp., the new mill 
will be in operation early in 1942, and will 
at that time add substantially to the supply 
of asbestos fibre available in this country to 
meet defense manufacturing needs. 

The asbestos fibre found at Chrysotile is 
particularly valuable in the manufacture of 
filters, woven asbestos materials, asbestos 
paper, many types of asbestos-cement prod- 
ucts, and as fillers in asphalt tile and mould- 
ing compounds. The recent development of 
a special milling process by Johns-Manville 
engineers has made possible the utilization of 
this Arizona fibre, heretofore a marginal 
operation. 

Continuous experimentation at J-M’s re- 
search laboratories in Manville, N. J., re- 
sulted recently in the construction of a com- 
plete pilot mill with an entirely new process, 
which will allow the fullest use of Arizona’s 
valuable asbestos deposits. Based on this 
development a large mill is now being built 

at Chrysotile, while explorations and tests 
are going on preparatory to expanding the 
mine itself. 

It has been estimated that approximately 
100 men will be employed in the mill and 
mine, and that this number will be increased 
as the property is developed, making the 
Johns-Manville operation at Chrysotile, Ari- 
zona’s largest asbestos development. 


@ LATEST CATALOGS 


Ampco Distributes New Bulletins 


“Ampco Metal Centrifugal Castings” and 
“Ampco Metal in Bushings and Bearings” 
are two new bulletins issued by Ampco 
Metal, Inc., 1745 So. 38th St., Milwaukee, 
Wis., producers of alloys of the aluminum 
bronze class. 

Each bulletin is letter-head size, six pages 
in length, and well-illustrated. 


“Ampco Metal Centrifugal Castings” de- 
scribes the process of casting by this method 
and lists the benefits the customers derive 
through the use of this method of casting. 
Centrifugally cast parts are illustrated, as 
well as a number of views of metal being pro- 
duced by the centrifugal method. 

“Ampco Metal in Bushings and Bearings” 
contains a discussion of the advantages of 
using these parts made from Ampco Metal. 
Case histories are cited to point out the merits 
of the bronze in actual service. Illustrations 
of typical parts are included. 

Copies of these bulletins will be sent to 
those interested in the subjects discussed. 


Link-Belt Speeder Shovel 


A new 4-page Folder No. 1914 illustrating 
and describing its '/:yard Model LS-50 
crawler shovel-dragline-crane, has just been 
published by Link-Belt Speeder Corp., 301 
West Pershing Road, Chicago. 

The folder particularly covers some of the 
new design features of this excavator, such 
as the machine’s non-clogging crawler 
treads; alloy-steel, all-welded lower frame; 
and the simplified design of the upper ma- 
chinery. Clearances, dimensions, lifting 
capacities, and brief specifications, are given. 

A copy of Folder 1914 will be sent to any 
interested reader on request. 


Steel-Cutting Carbide Tools 


Catalog No. 42, covering specifications and 
prices of standard Kennametal steel-cutting 
carbide tools and blanks, has just been issued 
by McKenna Metals Co., 367 Lloyd Ave., 
Latrobe, Pa. 

The new catalog is believed to be the most 
complete carbide tool catalog and manual 
published to date. Typical applications of 
each style of tool are illustrated by line draw- 
ings, and photographs and information on 
specific examples of the use of Kennametal 
have been included. Several pages are de- 
voted to selection and design of tools and 
blanks, correct grinding procedure, chip 
breaker designs, brazing tool blanks to 
shanks, boring tool set-ups, and other perti- 
nent engineering data. The new Kenna- 
metal round shank boring tools, cut-off tools, 
roller type turning tools, and solid round 
tools are illustrated and described. 

Copies of the new Kennametal Catalog 
No. 42 will be furnished on request. 


Monthly News Digest 
Announced by 
Graham Transmissions 


To help solve the problem of keeping up 
with the news when reading time is short, 
Graham Transmissions, Inc., are issuing a 
monthly digest of current technical news for 
industrial executives. Known as_ the 
“Graham Dial’, the publication contains 
a brief abstract of outstanding articles in the 
technical press. Articles presented are 
chiefly from original engineering sources so 
that the information i is fresh and authentic; 
subject matter is “boiled down” to just the 
essential facts, with the source given in full 
so that the interested reader may readily 
refer to the complete article. Included are 
brief articles on Metallic Traction and the 
Graham Variable Speed Transmission. 

Engineers and industrial executives may 
receive the “Graham Dial’’ without charge; 
copies may be obtained by writing to Me- 
CHANICAL ENGINEERING or directly to Gra- 
ham Transmissions, Inc., 2711 North 13th 
St., Milwaukee, Wis. 
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The De Laval-IMO Oil Pump 


l—runs at motor or turbine speeds, 
2—delivers any oil in any volume 
against any pressure, 
3—occupies small space, and 
4—uses power efficiently. 


But DOES NOT 


a — have valves, gears, separate bear- 
ings or oscillating parts, 


b — set up pulsation or vibration, 

¢ — have high-pressure packing boxes, or 

d— require disconnection of piping or 
disturbance of motor for internal 
inspection. 


Ask for Catalog I-84, 
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Structures Transmission Systems—Design 
Supervision, ag Appraisals Reports. 
SARGENT & LUNDY 
140 S. Dearborn St., Chicago, Ill. 


R ATE Announcements under this 

are 

serted at the flat a a Si. 25 a line 
per issue, $1.00 a line to A.S.M.E. 
members, minimum charge, three line 
basis. niform style set-up. Copy must 
be ia hand oot lacer than the 10th of 
the month preceding date of publication. 


e Keep Informed... 


Fabrication of Clad-Steel Plate 


The International Nickel Co., 67 Wall St., 
New York, N. Y., announces a Revised Edi- 
tion of Technical Bulletin T-4, entitled 
— for the Fabrication of Clad-Steel 

ate. 

This bulletin has been revised in accord- 
ance with the latest field practice. 

The information contained therein de- 
scribes strength and permanence of bond, 
mechanical properties, standards of cladding, 
and sizes and finishes. 

Instructions are given for cold working, 
hot working, annealing, design, fabrication, 
arc welding and surface cleaning. 


Haering Publishes New Edition of 
“Organic Methods” 


A new fourth edition of the D. W. Haering 
& Co. Booklet on “Organic Methods of Scale 
and Corrosion Control,” America’s only text 
on the use of organic chemicals in water treat- 
ing is just off the press. Largely rewritten 
and enlarged to accomodate additional in- 
formation, this new twenty-eight page discus- 
sion of organic methods presents the newest 
information on scale and corrosion control. 

Celebrating their tenth anniversary of 
scientific contributions to scale and corrosion 
control the Haering Organization has incor- 
porated a number of charts, graphs, tables 
and half tones to illustrate the usefulness of 
organic chemicals in water conditioning and 
point the way to substituting these efficient 
and available chemicals for products which 
are now obtainable with difficulty, if at all. 

In addition to the discussion of organic 
chemicals the new edition includes an expla- 
nation of causes of scale and corrosion and 
introduces a new section tabulating the physi- 
cal and chemical properties of the various 
glucosates developed by Haering Research. 

Several pages are devoted to analytical and 
control test procedures for determining the 
glucosates and the entire booklet provides a 
comprehensive discussion of the history, prin- 
ciples, chemistry and control of Organic 
Methods of Scale and Corrosion Control. 

The fourth edition of “Organic Methods of 
Scale and Corrosion Control” is available 
without charge or obligation to those address- 
ing requests to D. W. Haering & Co., Inc., 
205 W. Wacker Drive, Chicago on business 
letterheads. 


Principles of Metallic Traction Set 
Forth in New Graham Manual 


Principles of metallic traction, with ex- 
planatory curves and diagrams, are set forth 
for the first time in manual 501 just released 
by Graham Transmissions, Inc. Included is 
a description of the reversing feature, avail- 
able on some Graham variable speed trans- 
missions, which delivers equal speeds forward 
or reverse (both sides of zero) without stop- 
ping or reversing the motor. The manual 
also summarizes the applications of various 
types of variable speed transmissions, and 
states when and when not to use a unit of the 
Graham type. 

Complete data on Graham variable speed 
transmissions is given in the manual, together 
with illustrations and notes on typical instal- 
lations. Illustrated and described in detail 
are such Graham features as the ability to 
deliver full torque over the entire speed range 
from maximum to zero, ability to hold selec- 
ted speeds closely without cyclic variation 
and to obtain pre-selected speeds accurately 
on reset. The reversing feature above de- 
scribed is of special value in applications to 
sighting, aiming and steering devices. 

In addition to the three sizes of Graham 
units now available, !/s to 11/2 h.p., a fourth 


unit for 3 h.p. drive will soon be in produc- 
tion. These sizes are offered in standard, 
geared reduction and geared step-up types 
for either built-in or coupled motor mount- 
ing. 

Copies of Manual #501 may be obtained 
by writing MecHanicaL ENGINEERING or di- 
rectly to Graham Transmissions, Inc., 2711 
N. 13th St., Milwaukee, Wis. 


Foster Automatic Valves 


Foster Engineering Co., 107 Monroe St., 
Newark, N. J., announces their latest Cata- 
log No. 70 featuring their Reducing Valves, 
Temperature Regulators, Pump Governors, 
Relief Valves, Back Pressure Valves, etc. 
Fully describes each type including assembly, 
disassembly, operation, application and in- 
stallation. Gives dimensions and weights. 

Also included is engineering data—on the 
selection of Steam Pressure Regulators; on 
Capacities of Pressure Regulators for Steam, 
for Gases, and for Water; on Effect of 
Reducing Valves on Steam Condi tion; Foster 
Steam Flow Chart, etc. 

A neatly bound Catalog with spiral bind- 
ing, sectionalized and well-indexed with a 
resumé of other Foster Automatic Valves. 

A copy of this Catalog will be sent execu- 
tives and engineers engaged in those indus- 
tries serving national defense and if the re- 
quest is written on the company’s letterhead. 


COMING MEETINGS 
AND EXPOSITIONS 


For the next three months 


DECEMBER 


1-5 The American Society of Mechan- 
ical Engineers, Annual Meeting, 
Hotel Astor, New York 

1-3 American Society of Agricultural 
Engineers, Fall Meeting, Stevens 
Hotel, Chicago, Ill. 

3-6 American Society of Refrigerating 
Engineers, Annual Meeting, St. 
Louis, Mo. 

4-5 Society for the Advancement of 
Management, Annual Conference, 
Hotel Commodore, New York 

29- American Association for the Ad- 

Jan. 3 vancement of Science, Winter Meet- 
ing, Hotels Adolphus and Baker, 
Dallas, Texas 


JANUARY 


12-16 Society of Automotive Engineers, 
Annual Meeting, Book Cadillac 
Hotel, Detroit, Mich. 
American Society of Civil Engi- 
neers, Hotel Waldorf-Astoria, New 
York 
American Institute of Electrical 
Engineers, Winter Convention, En- 
es Societies Building, New 
Yor 
American Society of Heating and 
Ventilating Engineers, 48th Annual 
Meeting, Bellevue-Stratford Hotel, 
Philadelphia, Pa. and Seventh 
International Heating and Ventilat- 
ing Exposition 
Institute of Aeronautical Sciences, 
10th Annual Meeting, Waldorf- 
Astoria Hotel and Columbia Uni- 
versity, New York 


FEBRUARY 


5-6 Engineering Institute of Canada, 
Annual General and General Pro- 
fessional Meetings, Windsor Hotel, 
Montreal, Canada 

9-12 American Institute of Mining and 

Metallurgical Engineers, Annual 

Meeting, Engineering Societies 

Building, New York 

Technical Association of Pulp and 

Paper Industry, Annual Meeting, 

Hotel Commodore, New York. 


For Calendar of Coming 
A.S.M.E, Meetings see page 
927 in the editorial section 


21-23 


26-30 


26-30 


28-30 


16-19 
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New boiler house of Henry Disston 
& Sons, Inc., H. M. Wilson Co., Engi- 
neers & Constructors, Philadelphia. 


View showing, above, the oil removal filter and two Cochrane- 
treated Water Filters and Sedimentation Tank of Cochrane De- 
aerating Hot Process Softener. Laboratory table in foreground. 


* Many unique applications of feedwater treatment together with a discussion 
of Boiler Feedwater Analyses and Their Interpretation are included in Cochrane's 4 
handbook on Hot Process Softening, a copy of which will be mailed on receipt Ai - 
of coupon below. 4 


COCHRANE CORPORATION + 3123 N. 17th ST., PHILADELPHIA, PA. 


SOFTENERS + DEAERATORS - FLOW METERS + STEAM SPECIALTIES 


T the plant of Henry Disston & Sons, Inc., in 

Philadelphia, the normal power needs of 
this century-old manufacturer of saws, tools, 
files, knives and steel, plus the enormous de- 
fense load it has recently taken on, are amply 
provided for in the new high-pressure boiler 
plant just completed, in which a Cochrane 
Deaerating Softener and a Cochrane Continuous 
Blow-Off System are a part of the ultra-modern 
equipment. 

The raw boiler water is river water with a 
hardness of 40 to 50 parts per million. It enters 
the softener at 60°F. from the heat exchanger of 
the Cochrane Continuous Blow-Off System and 
is treated with phosphate, the feeding of which 
is automatically controlled by a Cochrane Flow 
Meter. The treated make-up is deaerated by 
atomization in the softener. Condensate, after 
passing through a Cochrane Oil Removal Filter, 
is deaerated separately in the softener and joins 
the treated raw water at the feed pump. Heat 
from the boiler blow-off is recovered by a 
Cochrane Continuous Blow-Off System. 


a" 
ye? 


Cochrane Corporation 
3123 N.17th St., Philadelphia, Pa. 


Please send me a copy of Cochrane Publication 
3000 (Hot Process Softening). 


Name 


Firm 


Address 


City State 
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THE 
CONTINUOUS LINK 


between the Present 


and the FUTURE 


Future plant operation will be on a different 
basis . . after these billion dollar days and their 
priorities are gone. And, of course, many new 
men will be in the industrial picture. 


Who will they be? We believe they will be the 
young technically trained men. 


Those embryo engineers will go on, and up, 
faster than ever. And those of them who are 
well informed on the broader and deeper eco- 
nomic phases of engineering and industry will 
go up fastest. 


Helping them to become so informed, and 
prepared, is the job industry and the engineers 
of today have undertaken to do through The 
American Society of Mechanical Engineers. 


It is a group effort. Over 7000 potential en- 
gineers are being helped. They can be reached, 
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as 4 group, only through MECHANICAL 
ENGINEERING. 


But you will reach more than these embryo en- 
gineers. You will also have the means of 
effective contact with some 16,000 other engi- 
neers and industrial executives, many of whom 
occupy TOP positions, and many of whom are 
on the way to the top. 


Thus, you have in MECHANICAL ENGI- 
NEERING, a continuous link between the 
present and the FUTURE. . forged out of the 


. far-reaching cooperative activities carried on 


through the A.S.M.E. 


MECHANICAL ENGINEERING should be on 
your advertising schedule for 1942. 
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Here is a tracing cloth that holds erasure scars at 
a minimum—that won't show water marks or per- 
spiration stains. Now you can have clean tracings, 
in pencil or ink, free from these untidy “ghosts” 
that reproduce on blueprints! 

For PHOENIX is ghost-proofed by a remarkable 
new process that defies moisture and gives you an 
unusually durable working surface. You can use 
harder pencils with this improved cloth and get 
sharper lines with less tendency to smudge. Even 
6H lines show clearly, and reproduce sharply! 
Erasing does not mar the drawing surface; erased 


pery ER ASURE- 


with this new tracing cloth 


PHOENIX DEFIES 
MOISTURE GHOSTS 


‘spiration and water splashes 
ordinary tracing cloth create 
thosts ” which reproduce on 
“eprints. PHOENIX Tracing 
‘och withstands actual immer- 
in water for fully 10 min- 
atatime! Perspiration and 
marks will not stain it! 


PHOENIX LESSENS 
SMUDGE GHOSTS 


The new improved surface of 
PHOENIX Tracing Cloth per- 
mits you to use harder pencils 
(SH and 6H) and to get 
sharper lines with less ten- 
dency to smudge. 

Result: Cleaner tracings and 
blueprints. 


PHOENIX REDUCES 
ERASURE GHOSTS 


Ordinary tracing cloths be- 
come scarred when erased... 
erased spots produce ghosts 
on blueprints. 

PHOENIX has a durable 
drawing surface that reduces 
working scars to a minimum. 


areas take pencil smoothly—and ink without 
feathering. Its new white color and increased 
transparency give you excellent drawing contrast 
and produce strong blueprints. 

Let PHOENIX prove its virtues on your own 
drawing board. See your K&E dealer, or write 
for a generous working sample and an illustrated 
brochure. 


EST. 1867 


KEUFFEL & ESSER CO. 
NEW YORK - HOBOKEN, N. J. 
CHICAGO + ST. LOUIS - SAN FRANCISCO - LOS ANGELES - DETROIT - MONTREAL 


REG. U.S. PAT. OFF. 


TRACING CLOTH 


for pencil and ink 
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THE “GASOLINE AGE” IS 


JUST BEGINNING 


E STAND on the threshold of the 
real age of gasoline power. 


Despite the great progress which has 
been made thus far in the development 
of automotive fuels and engines, only a 
fraction of the energy in gasoline is be- 
ing utilized. The greatest significance of 
the developments which have been made 
to date lies in their value as part of the 
foundation for the far greater progress 
of the future. 


In the establishment of this founda- 
tion for future progress, not only the 
actual technical results but also the man- 
ner of their achievement are of great 
importance. Fuel problems and engine 
problems once were regarded as things 
apart, and they were handled accord- 
ingly. Today, it is realized that the entire 
automotive unit with its fuel and lubri- 
cants must be considered together. The 
result is that research on the develop- 
ment of fuels, engines and lubricants is 
coordinated to be of maximum benefit 
to automotive transportation as a whole. 


From the standpoint of the engine 
builder this coordinated development 
involves exploring the application of 


ETHYL GASOLINE CORPORATION 
Chrysler Building, New York, N. Y. 


supercharging and super-compression 
ratios to engines, for utilizing the high 
octane fuels which will be produced by 
combining the products of new refining 
processes with anti-knock additives. An 
essential part of the study of super-com- 
pression and supercharging is the in- 
vestigation of related engine design 
changes which may be necessary. 


Because of the close relation of engine 
and fuel characteristics and engine oper- 
ating conditions, design changes in such 
vehicle parts as inlet manifolds or trans- 
missions may have important effects on 
fuel utilization, and they should be con- 
sidered from this standpoint. 


We of the Ethyl Gasoline Corporation 
have built up a wide experience in labo- 
ratory and field studies in which fuels 
and engines must be considered to- 
gether, and our facilities are especially 
designed for such work. Our research 
and service workers welcome opportu- 
nities to cooperate in extending the use- 
fulness and efficiency of automotive 
transportation through the mutual devel- 
opmentof fuelsand engines,thus expand- 
ing the benefits of the “gasoline age.” 
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MECHANICAL 
ENGINEERING 


is recognized as one of the foremost tech- 
nical magazines in the country. Isn't 
there at least one friend or business asso- 
ciate on your list who would welcome re- 
ceiving the next twelve issues? The sub- 
scription price is nominal—only $5.00 an- 
nually; $4.00 to A.S.M.E. members. 


do remember that many of the A.S.MLE 
Publications make ideal gifts. Yor instance ... 


MANUAL 
ON CUTTING 
OF METALS 


This book is useful to production-execu- 
tives, shop foremen, machine designers, 
and rate setters. The data in its 330 pages 
are presented in the form of tables from 
which speeds and feeds for the metals in 
common use can be set for various depths 
of cut. Time and horsepower necessary 
for a cut under the stated conditions are 
shown and examples in the use of the 
tables are given; also general and mathe- 
matical data on the theory of cutting 
metals. 


Cloth Binding. Price $5.00; $4.00 to 
A.S.M.E. members. 


A Set of Standards on 
SMALL TOOLS AND 
MACHINE TOOL 
ELEMENTS 


is a valuable addition to any engineer's 
library. In this collection are 23 Stand- 
ards dealing with sizes, capacities, and 
clearances of machine tools and of other 
work and tool holding parts; length of 
stroke, travel, and other movements and 
adjustments; parts and elements for hold- 
ing and adjusting, guiding or aligning 
work or tools, pi 2 bolts and nuts, 
slots, bushings and tapers, drills, taps, 
reamers, cutters, countersinks, chucks 
and jigs. The price, including a binder 
for holding the pamphlets, is $10.85; 
$9.77 to A.S.M.E. members. 


On PIPING 
AND PIPE FITTINGS 


the Society has published 16 Standards 
presenting tables of approved dimensions 
and designation of materials for pipe, pipe 
plugs, pipe flanges and fittings of 25, 125, 
250, and 800 lbs. pressures; brass, screwed, 
sprinkler, soldered-joint, and butt-weld- 
ing fittings. Also included are face-to- 
face dimensions of ferrous flanged and 
welding end valves. 

The price, including a binder for hold- 
ing the pamphlets, is $8.50; $7.65 to 
A.S.M.E. members. 
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To the man who constructs or uses 
boilers and pressure vessels, no gift 
will be more welcome than the 


COMBINED EDITION 
OF THE A.S.M.E. BOILER 
CONSTRUCTION CODE 


In the eight sections of this Code are the 
construction and inspection rules covering 
power, low-pressure heating, miniature, 
and locomotive boilers; unfired pressure 
vessels; material specifications; and recom- 
mendations for care of boilers in and out 
of service. 


Price $8.50; $6.80 to A.S.M.E. members. 


For those interested in hydraulics and 
fluid mechanics, there are the follow- 
ing handsomely bound reference works: 


FLOW OF WATER IN 
PIPES AND PIPE 
FITTINGS 


This is a record of results of experiments 
made by John R. Freeman in the nineties 
to obtain accurate data on flow of water 
in pipe, friction losses, and artificial 
roughness. All of the results are presented 
in such form as to be applicable to the 
present day problems of designing engi- 
neers. 


Price $8.00; $6.40 to A.S.M.E. members. 


HYDRAULIC 
STRUCTURES 


This is a comprehensive work covering 
the functional design and detailed analy- 
sis of virtually all types of hydraulic 
structures. In addition to 1172 pages of 
text, there are 2057 illustrations; 119 
tables giving numerical data, values of 
coefficients, etc.; 675 bibliographical ref- 


erences; and an index. 


Published in two volumes. 


Price $18.00; 
$14.40 to A.S.M.E. members. 


In the following A.S.M.E. Biographies 


are some extremely interesting stories 
of the lives of eminent engineers and 
of the engineering developments with 
which they were identified. 


LIFE OF HENRY LAURENCE GANTT 


This is a portrayal of his life’s work and creative 
thinking on industrial matters. 


Price $5.00; $4.00 to A.S.M.E. members. 
AUTOBIOGRAPHY OF AN ENGINEER 


is the life story of William Leroy Emmet, the man 
who designed and developed the mercury-vapor 
power system. Interwoven in his story are ac- 
counts of the many developments in which he had 
a leading part. 


Price $3.50; $2.80 to A.S.M.E. members. 


BIOGRAPHY OF JAMES HARTNESS 


His life story is also the story of the developments 
of the machine shops of New England and of the 
introduction of management mechanism in in- 
dustry. 


Price $4.00; $3.20 to members. 


AUTOBIOGRAPHY OF 
JOHN A. BRASHEAR 


The story of the man who was recognized as one of 

the most notable makers of optical lenses and sur- 

faces of his day is a fascinating one, revealing a life 

spent in unselfish persuit of high ideals and tremen- 
ous tasks. 


Price $5.00; $4.00 to A.S.M.E. members. 
BIOGRAPHY OF JOHN STEVENS 


is a vivid portrayal of Stevens’ career, and of the 
development of steam navigation and railway con- 
struction in this country to which he devoted his 
life’s energy. 

Price $5.00; $4.00 to A.S.M.E. members. 


BIOGRAPHY OF 
ROBERT HENRY THURSTON 


Dr. Thurston's story is that of a far-visioned leader 
and educator who set a new standard for all engi- 
neering education. 


Price $5.00; $4.00 to A.S.M.E. members. 


Published by 


THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS 


Publication-Sales Department 


29 WEST 39th STREET 
NEW YORK, N. Y. 
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You Profét BY INSTALLING 
CLEVELAND DRIVES 


because .. 


Clevelands 
Keep Your 
Machines 
Running 
at Full 
Capacity in 
Customers’ 
Plants 


The Mechanical Engineer 
of a very large Smelter says: 
—‘“In 1929, we installed 6 

Cleveland Worm Gear Speed 
Reducers, and as 4 of these were to operate under 
extra-heavy loads, we purchased oversize equipment. 


“Because all 6 proved satisfactory, more Clevelands 
were ordered when needed.” 


Actually 50 large Cleveland Worm Gear Units have 
been installed by this great Corporation since the 
first installation was made, 16 years ago. 


Thirty years’ application to the single job of build- 
ing Worm Gear Speed Reducers, warrants your con- 
fidence that Clevelands will keep the equipment you 
build, earning through many years to come. 


Insure steady, dependable performance in Customers’ 
Plants by installing Clevelands on your new equip- 
ment now. Special information for Machine Builders 
gladly furnished upon request. 


The Cleveland Worm & Gear Company, 3264 East 
80th Street, Cleveland, Ohio. 


Affiliate: The Farval Corporation, Cleveland, Manufacturers of 
Centralized Systems of Lubrication 


In Canada: PEACOCK BROTHERS LIMITED 


Standards COLUMN 


News of Interest to Manufacturers 


Supplement to the 1937 Edition, American 
Standard Safety Code for Elevators 


Today, public policy dictates that our efforts and re- 
sources be utilized for national defense. To further this 
policy, the Sectional Committee on a Safety Code for 
Elevators, Dumbwaiters and Escalators, Al7, has pre- 
pared a special interium pamphlet in place of a revision 
of the 1937 edition of this important safety code. 

This pamphlet includes errata, interpretations, and a 
few revisions, all tending toward greater safety with a 
minimum of expenditure in manhours and material. The 
1937 edition of the code, as amended by this supplement, 
takes the place of the proposed 1941 edition. Copies of 
this pamphlet may be obtained on application to the 
A.S.M.E. headquarters office, Price 25 cents. 

However, the changes made in the code by the promul- 
gation of this supplement have not, as yet, been incor- 
porated in the American Recommended Practice for the 
Inspection of Elevators (Inspectors’ Manual). A supple- 
ment to that publication covering such items is now in 
preparation. 

The committee has already made progress toward the 
completion of a revised and more clearly worded edition 
of the American Standard Safety Code for Elevators. It 
has prepared also drafts of recommendations on existing 
installations, operation and maintenance procedure, and 
other associated subjects. There remains, however, 
much additional work to be done before this material is 
ready for final approval and adoption. The committee is 
continuing to give interpretations and will proceed with 
its other activities so that a fully revised and simplified 
code will be available after the national emergency has 
passed. 

It will be recalled that the first edition of the safety 
code was completed, approved and published in 1921. 
This edition was prepared by an A.S.M.E. committee. 
In November, 1922 this committee was reorganized as 
Sectional Committee Al7 under the procedure of the 
American Standards Association. The first American 
Standard Safety Code for Elevators, Dumbwaiters and 
Escalators was published in 1925. The third and 
fourth editions appeared in the years 1931 and 1937 
respectively. 

Research in the performance of under-car safeties, 
buffers, etc., was organized and supervised by this com- 
mittee through the medium of an A.S.M.E. Special Re- 
search Committee on Elevators. The experimental work 
was done at the National Bureau of Standards and a total 
of $90,000 subscribed by industry was expended. 


For further information—address 


The American Society of Mechanical Engineers 
29 West 39th St., New York, N. Y. 
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_.each with a DIFFERENT PLUS! 


Extra hardness, heat-resistance, non-magnetism, 
free-cutting and other qualities available 


} 


in Inco Nickel Alloys 


You doubtless know that Monel combines 
strength with excellent resistance to corro- 
sion. But do you know that newer members 
of the Inco Nickel Alloy family combine 
varying degrees of strength with other useful 
properties? For example: 


One of these metals is extra hard and non- 
galling; two are free-machining, two heat- 
treatable, one is non-magnetic, one especially 
adapted for high temperature service, while 
several make excellent spring materials for 
use under different conditions. 


Knowing the individual characteristics of 
the Inco Nickel Alloys, will better enable 
you to meet the requirements of defense and 
other contracts. Write for the booklet, 
“Individualized INCO NICKEL ALLOYS.” 
Address: 


THE INTERNATIONAL NICKEL COMPANY, 
67 Wall Street 


INC. 
New York, N. Y. 


INDIVIDUALIZED 


AVERAGE MECHANICAL PROPERTIES 


% Chrome 


Tensile Yield | Elongation} Hardness | Impact 
ere Condition Strength | Strength| in2in. | Brinell | Strength 
1000 psi. [1000 psi. | per cent [3000 kg. Izod 
GENERAL PURPOSE ALLOY eee 75 35 40 125 105 
Corrosion Resistance, Strength, 90 50 35 150 110 
Hardness, Toughness. ee ree 100 80 25 190 95 
Attractive Silvery White Color. Cold-rolied, hard-temper. . 110 100 5 240 
FREE CUTTING PLOT 85 45 35 145 96 
For High Speed Machining. Oe ee 90 75 25 180 99 
EXTRA STRENGTH AND HARDNESS (A 
s-rolled .... 100 45 40 160. 120+ 
— to heat treated alloy | Hot-rolled } tenternated 150 110 25 280 40 
‘ As-drawn ... 115 85 25 210 56 
Heat-treated.| 155 20 290 26 
FREE CUTTING Hot-rolled 4 Asrolled 105 65 40 185 
Extra Strength and Hardness. | Heat-treated 150 105 25 280 
Heat Treatable. Cobddsoun { As-drawn .. 15 85 25 215 
Non-magnetic. ) Heat-treated. 155 115 25 290 
{ Annealed 90 70 3 275 
hi htt Heat-treated .. 130 100 2 350 
CORROSION RESISTANCE 70 20 40 100 120+- 
Protection for Pure Products. 75 25 40 110 
Magnetic below 680° F. 95 70 25 170 120+ 
Good Electrical Conductivity. Cold-rolled, hard-temper .. 105 95 5 210 
(Avrolled 105 50 35 180 | 120+ 
s-drawn ... 
Conductivity. Cold-drawn 175 135 15 340 25 
HEAT RESISTANCE rer 85 35 45 150 120+ 
Retains Strength. eee, Soe 100 60 35 180 110 
Resists Oxidation. er 115 90 20 200 85 
High Corrosion Resistance. Cold-rolled, hard-temper .. 135 110 5 260 


*°MONEL” and other trade-marks which have an asterisk associated with them are trade-marks of The International Nickel Company, Inc. 


INCO NICKEL ALLOYS 


MONEL “K” MONEL “S” MONEL “R” MONEL - “KR” MONEL INCONEL NICKEL © “Z” NICKEL 
Sheet... Strip... Rod...Tubing...Wire... Castings 
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F-M MOTORS WITH THE 
COPPERSPUN ROTOR... 


® Now is the time to give your motors a 
thorough physical examination. Can they be 
depended upon to stand up under today’s 
greater demands? Find out before they fail... 
before they cause expensive delays. 

Then compare your motors with Fairbanks- 
Morse Motors having the Copperspun rotor. 
These F-M motors set a new standard of 
performance ... a standard that’s in tune 
with today’s production tempo. 

They are unrivaled in ability to stand up 
under the most severe plugging and revers- 
ing service. Why? Because they are the only 
motors having rotors with windings centrif- 


ugally cast in one piece of SOLID COPPER. 


Pronounced 

Physically 
Fit for 
Any Job! 


— 


‘ ‘ 


And the characteristics of copper make it the 
ideal rotor material. Copper has high elec- 
trical and thermal conductivity (twice as 
good as aluminum), greater strength, and 
low thermal expansion. 

If dependable power is important to your 
operations, investigate these superior motors 
now. Write Fairbanks-Morse & Co., Dept. 


147, 600 S. Michigan Ave., Chicago, III. 


Branches and service stations 
throughout the United States 
and Canada. 


FAIRBANKS-MORSGE 


DIESEL ENGINES ELECTRICAL MACHINERY RAILROAD EQUIPMENT WASHERS-IRONERS STOKERS 
PUMPS FAIRBANKS SCALES WATER SYSTEMS FARM EQUIPMENT AIR CONDITIONERS | 
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swords 
AND plowshares.. 


. . . guns and bread! Whatever the job, whether 
for war or peace, Arkwright tracing cloths need 
make no compromise with quality. Years of 
testing in Arkwright laboratories . . . years of 
insistence on highest quality materials and 
highest standards of manufacture have prepared 
Arkwright for any national emergency. Today, 
you can order Arkwright tracing cloths with the 
same confidence in quality. . . the same assurance 
of rapid delivery that has given Arkwright its 
recognized position as America’s leading manufac- 
turer of tracing cloth for over twenty years! 
Arkwright Finishing Company, Providence, R. I. 


Concerning .... 
A.S.M.E. ACTIVITIES 


COMMITTEE ON PUBLICATIONS 


Last month this column was devoted to the work of the Committee 
on Meetings and Program of The American Society of Mechanical 
Engineers. How the papers presented at Society Meetings under the 
sponsorship of this committee and other Society agencies that con- 
tribute to the technical literature of the mechanical engineering pro- 
fession are handled under the supervision of the Committee on Publica- 
tions is to be told in this month's column. 


One of the first acts of the Council of The American Society of Me- 
chanical Engineers was the appointment of a Committee on Publica- 
tions. The earliest committee served only until November, 1880, but 
during its brief existence it prepared for publication and distributed 
1500 copies of the first Catalogue, which later became the “Year 
Book” and in 1928 the Membership List, which is still published today 
as one of the activities of the Committee on Publications. 


With that first Annual Meeting of 1880 came the presentation of 
papers worthy of permanent preservation in printed form, and the 
Committee on Publications therefore undertook the preparation of the 
Transactions. Up to 1926 the Transactions appeared as an annual 
volume comprising the papers of most permanent value. At that time 
the growth of the Society's Professional Divisions had so increased 
the number of papers available for publication that a new scheme of 
more frequent publication was put into effect. Up to 1934, therefore, 
the papers of the several divisions were issued from time to time 
throughout the year in sections divided as to subject matter in ac- 
cordance with the special interests of the divisions. In 1934 all sec- 
tions were combined in a monthly periodical, Transactions, four issues 
of which were devoted each year to the papers of the Applied Mechanics 
Division and called “Applied Mechanics Journal.” The “Society 
Record,” including indexes, reports, committee personnel, and me- 
morials to deceased members, was issued occasionally as part of the 
Transactions. During all these years since 1926 the numerous sec- 
tions of Transactions were, and are today, bound together in an annual 
volume, thus retaining the permanent feature of earlier issues. 


In order to — advance copies of papers prepared for presenta- 
tion and for the publication of other Society material “Proceedings” 
was instituted in 1883. In 1908 this was enlarged as to scope and 
called the “Journal,” and in 1920, after a study had convinced the 
Society that further improvements and enlargement were indicated, 
“Mechanical Engineering” became its name. 


=" By 1921 it became evident that Society news should be separated 
from the technical papers and other general features of Mechanical 
Engineering, and hence a semi-monthly publication “The A.S.M.E. 
News” was inaugurated. Business conditions in 1933 forced the 
amalgamation of the News with “Mechanical Engineering,” where it 
still appears. 


As an outgrowth of “Mechanical Engineering” and to meet a need for 
condensed statements of the products of manufacturers of mechanical 
engineering equipment, the Committee on Publications instituted an 
annual volume known today as ““A.S.M.E. Mechanical Catalog & Direc- 
tory.” 

Other activities under the supervision of the Committee are the 
publication of codes and standards developed by the Society’s technical 
committees, biographies of eminent members of the Society, and mis- 
cellaneous books and pamphlets resulting from work carried on by the 
Society and its numerous committees. 


This extensive publication work of the Society is administered by a 
committee of five members, one of whom is replaced every year by 
presidential appointment. Recently, advisory members have been 
added to the committee. At present there are 5 of these, 3 located in 
geographically different sections of the country and two drawn from 
the ranks of junior members. 


Papers for publication are received by the Committee on Publica- 
tions, after review and with recommendation to publish, from the 
numerous divisions and committees with which they originate. From 
these the Committee on Publications select those it can publish and 
assigns each paper to “Mechanical Engineering” or Transactions. 


In addition to papers officially received in this manner the Com- 
mittee receives others directly from the Local Sections and from indi- 
vidual contributors. These are reviewed and, if approved by the 
Committee, are published in “Mechanical Engineering.” 


For further information—address 


The American Society of Mechanical Engineers 
29 W. 39th St., New York, N. Y. 


34 - Decemssr, 1941 


MECHANICAL ENGINEERING 


a 


THEM GOING WITH 


~ 


Precision built... great in capacity... Hyatts are 
helping to lighten the loads of all mechanized 
defense equipment. 

Meanwhile, Hyatts still are serving in their 
regular, and now more essential than ever, role 
of keeping free from bearing wear and care 
the machinery which produces this defense 
equipment. 

Therefore remember, today as always, that 
where the loads are heavy and the going is 
tough you can depend on Hyatt Roller Bearings 
for any application. 


R OL LER BEARING S§ 


MATTER WHAT THE APPLICATION 


Cie 


FREE TO MACHINE DESIGNERS 


HYATT GEAR THRUST CALCULATOR 
—valuable timesaver for designers and en- 
etterhead — address Sales Promotion De- 
artment, Hyatt Bearings Division, General 
otors Sales Corporation, Harrison, N. J. 
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OBJECTIVES 


of the A.S.M.E. Heat 


H®! Transfer as a professional subject cuts across 
the lines of the Society’s organization The ob- 
jectives of the Division have been summarized in its 
by-laws as follows: 


(1) To constitute a Division interested in the im- 
provement of the design and operation of all 
classes of heat transfer equipment. 

(2) To promote the exchange of information concern- 
ing the principles of heat transfer and the sup- 

rting data. 

(3) To encourage experimental and theoretical in- 
vestigations of the principles of heat transfer, and 
to foster improvements in the technique of test- 
ing heat transfer equipment to the end that reli- 
able 


numerical evaluation of these principles may 
be effected. 


HEAT TRANSFER DIVISION « 


CHAIRMAN 
E. D. Griaason (1941) 
Engr., Babcock & Wilcox Co. 
85 Liberty Street, 
New York, N. Y. 


W. S. Parrerson, 


New York, N. Y. 


Organized 1938 
GROUP SECRETARY 


Engr., Combustion Engrg. Co., 
200 Madison Avenue, wins 


Transfer Division 


(4) To disseminate information on heat transfer; to 
summarize and publish data on the thermo- 
physical properties of substances, especially those 
of engineering importance. 

These objectives are promoted through committees, a 


list of which presents in a different light the objectives of 
the Division: 


Fundamental Principles 
Thermo-physical Properties 
Testing Technique 

Heated and Cooled Enclosures 
Unfired Equipment 
Direct-Fired Fluid Heaters 
Direct-Fired Solid Heaters 


E. D. Grmuson, Chairman 


Divisional Status 1941 


RESEARCH SECRETARY 
T. B. Drew, 
Assoc. Prof. Chem. Engrg., 
Columbia University, 
New York, N. Y. 


EXECUTIVE COMMITTEE 


T. B. Drew (1942) 

Assoc. Prof. Chem. Engrg., 
Columbia University, 

New York, N. Y. 


C. E, Lucxs, 
Prof. Mech. Engrg., 
Columbia Univ., New York, N. Y. 


Testing Technique: 


H. C. Horrer, Chairman 


H. C. Horrar (1943) 


R. A. Bowman (1944) 


L. M. K. (1945) 


Assoc. Prof. Fuel Engrg., Section Engr., Prof., University of California, 
Massachusetts Inst. of Tech., Westinghouse Elec. & Mfg. Co., Berkeley, California. 
Cambridge, Mass. Philadel phia, Pa. 
JUNIOR REPRESENTATIVES 
R. H. Woum, . L. Manson, 
Proposition Engr., -» Superheater Co., 
Combustion Engineering Co., Industrial Div., 
200 Madison Avenue, East Chicago, Ind. 
New York, N. Y. 
ADVISORY ASSOCIATES 
J. H. Senostaxan, A. K. Scort, R. C. H. Hece, 
Charge Sales, Air Preheater Corp., Standard Oil Development Co., Prof., Rutgers University, 
60 East 42nd Street, Elizabeth, N. J. Brunswick, New Jersey. 
New York, N. Y. 
R. J. S. Picorz, O. Kennet Bates, 
Staff Engr., Prof., St. Lawrence University, 
Gulf Research & Developing Co., Canton, New York. 
P. O. Box 2038, Pittsburgh, Pa. 
COMMITTEES 
Papers: Thermo-Physical Properties Specific Heat of Gases 
W. L. Ds Bavurrs, Chairman, of Materials: Max Jaxon, Chairman, 


Assoc. Prof. Fuel Engrg. 
Massachusetts Inst. of Tech., 
Cambridge, Mass. 


Chmn., Dept. of Engrg. Mech., 
University of Nebraska, 
Lincoln, Nebr. 


R. H. Norris, Chairman, 
General Engineer, 

Lab. General Electric Co., 

1 River Rd., Schenectady, N. Y. 


Research Professor, 
Illinois Institute of Techaology, 
Chicago, Ill 


Theory and Funda- Unfired Heat Transfer Coordination: Direct Fired Fluid Industrial Furnaces 
mental Research: Equipment: ' W. S. Parrerson, Heaters and Boilers: and Kilns 
L. M. K. Bosrrer, R. A. Bowman, Chairman, P E. D. Grmason, W. Trinks, Chairman, 
Chairman, Chairman, Engr., Combustion Chairman, Prof., 
Prof. Mech. Engrg., Section Engr., Engineering Co., Engr., Babcock & Carnegie Inst. of Tech., 
University of California, Westinghouse Elec. & 200 Madison Avenue, Wilcox Co., Pittsburgh, Pa. 
Berkeley, Cal. Mfg. Co., New York, N. Y. 85 Liberty Street, 
Philadelphia ,Pa. New York, N. Y. 


THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS, 29 West 39th St., New York, N. Y. 


This Announcement is One of a Series—Aviation, April—Management, May—Hydraulic, Fune—Oil and Gas Power, Fuly— 
Applied Mechanics, August—Process Industries, September—Railroad, October—Fuels, November 
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Here are brief facts on a few 
of the most widely used J-M 


Insulations. For full details, — 


and for information on J-M 
Insulation Engineering Serv- 


ice, write. Johns-Manville, | 


22 E. 40th St., New York, N.Y. 


FOR STEAM LINES UP TO 600° F.— 


J-M 85% Magnesia Pipe Insulation. For 
many years this material has been prov- 


ing its ability to maintain its high insulat- _ 


ing efficiency in service. It is the most 
widely used power-plant insulation. 


FOR STEAM LINES UP TO 700° F.— 
J-M Asbesto-Sponge Felted Pipe Insula- 
tion is recommended where maximum 
efficiency, salvage value and resistance 
to vibration and abuse are essential. 


FOR HIGH-PRESSURE SUPERHEATED 
STEAM LINES—j-M Superex Combina- 
tion Insulation, consisting of an inner 
layer of Superex high-temperature insu- 
lation and an outer layer of J-M 85% 
Magnesia or Asbesto-Sponge Felted. 
Combines unusual heot resistance and 
high insulating efficiency. 


FOR BOILER DRUMS, WATER WALLS, 
FEED-WATER HEATERS, TANKS, BREECH- 
INGS AND UP-TAKES—J-M 85% Mag-. 


nesia Blocks for temperatures up to 600° F. . 


Strong, durable, lastingly efficient. 


FOR COLD-WATER LINES—J-M Anii-. 
Sweat Pipe Insulation—a cold-water pipe 
insulation designed to prevent condensa- 
tion and damage from dripping. 


FOR REFRIGERATED SERVICE—J-M Rock 
Cork Sheets and Pipe Insulation—basi- 
cally mineral, Rock Cork cannot rot and 
will not harbor vermin or support mold. 
It is highly moisture-resistant and retains 
its unusually high insulating efficiency 
indefinitely. Widely used for refrigerated 
equipment and piping, air-conditioning 
ducts and cold-storage rooms. 


“FOR FURNACE INSULATION—J-M 


Superex Blocks, for years the most widely _ a 


- used block insulation for temperatures up 


to 1900°F. Combines high heat resistance 


. with low thermal conductivity. 


J-M.-Insulating Brick (3. types) and 
- J-M Ansulating Fire Brick (4 types) for 
temperatures up to 2600° F. Furnished in 
all standard 9” shapes of the 24” and 


3” series, as well as in special shapes. 


“Also J«M Sil-O-Cel C-3 Concrete, cast 
on the job from Sil-O-Cel C-3 aggregate 
and cement. Sets up into a strong, dur- 
able semi-refractory insulating concrete 
for temperatures up to 1800° F, 
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The KNURLING of Socket Screws 
originated with “UNBRAKO” years 
aqo. 


Box 568 


STANDARD PRESSED STEEL CO. 


JENHIATOWR, PERNA. 
—— —— 


BOSTON DETROIT INDIANAPOLIS CHICAGO + ST. LOUIS SAN FRANCISCO 


Reg. U. S. Pat. Off, 


“UNBRAKO”’ KNURLED SOCKET 


HEAD CAP SCREWS 


Yes . . . the head has it, and it's 
KNURLING—famous ‘‘Unbrako”’ 
feature for years and at no extra cost. 
Dry or greasy fingers gear right to dry 
or greasy knurls—prevent annoying, 
time-wasting slip in the assembly line 
or when making adjustments. 


“UNBRAKO’ " KNURLED SELF-LOCK- 
@@ ING HOLLOW SET SCREWS 


Set them up with only light pressure 
and they lock into place automatically 
with a positive, vibration defying 
ip. It's the KNURLED cup points 
at do it. Yet “Unbrako” Self- 
Lockers are as easily removed as 
applied, can be used repeatedly. 


your next order 


| 


| Three Rivers, Mich. 


SIZING STEAM TRAPS 


THE ARMSTRONG WAY 
QUESTIONS, doubts, and apprehen- 


sions vanish into thin air when you use 
THE ARMSTRONG STEAM TRAP 
BOOK to determine condensate rates 
Safety factors ... pipe sizes... 
hook-ups... trap sizes, etc., for all kinds 
of trapping jobs. Ask for your copy of 
this new book. Free. ARMSTRONG 
MACHINE WORKS, 894 Maple St., 


AR 
Steam Traps 


AMERICA 
STANDARD 
ASSOCIATIO 


Piping Standards 


and Flanged Fittings 
25 Ib (B 16b2-1931) 
125 tb (B 16a-1939) 
250 Ib (B 16b-1928) 
800 Ib (B 16b1-1931) 
Malleable Iron Screwed Fittings—150 Ib 
(B 16c-1939) 
cI sees Fittings—125 and 250 lb (B 16d- 


1927 

Steel Pipe Flanges and Flanged Fittings—(B 
16e-1939) 

C I Long Turn Sprinkler Fittings (B 16g-1929) 

Face-to-Face Dimensions of Ferrous Flanged 
and Welding End Valves (B 16.10-1939) 

C I Soil Pipe and Fittines (A 40.1-1935) 

> Plugs of C. I. Malleable Iron, Coil or 

orged Steel (B16e2-1936) 
Brass Fittings for Flared Copper Tubes (A 40.2- 


1936) 

Soldered Joint (940.2-1941) 

Steel Butt Welding Fittings (B 16.9-1940) 

W. I. and W. S. Pipe (B 36.10) 

Scheme for the Identification of Piping Systems 
(A 13-1928) 


Price for Standards and Binder $8.50 
10% Discount to A.S.M.E. Members 
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er janding gear cylinders, gudgeons for marine 
engines, @lutch plates for Army tanks—these are 
but a few of the hard steel parts for all types of arma- 

_ ment now being machined at high speeds with KENNA. 
METAL, the accepted stesl-cutting . carbide. KENNA- 
bores, and faces hard steel parts 


“Meet heavy demands with 
cutting KENNAMETAL carbide tools. Quick deliveries 
‘are made on Standard and ‘Modified Standard — and 
Blanks. Write for our new Catalog No. 42. * 


367 LLOYD AVE., LATROBE, PENNA. 


FOREIGN REPRESENTATIVES: U.S. STEEL EXPORT CO 
Exclusive of Canada, Great Britain and Posse: sions 


Temporary Labo- 

ratory Bldg. 

Wright Field, near 

Dayton, Ohio 

ma Oficial Photograph— 
U.S. Army Air Corps. 


BANISH 
NOISE with 


™ ALL-ASBESTOS INSULATED DUCT 


CAREYDUCT, a natural sound absorber, ‘‘hushes’’ fan noises, 
cuts down speaking tube effects, reduces outside noises, eliminates 
metallic ‘‘cracking’’ due to change in air pressure. 


CAREYDUCT is a standardized factory built duct for conveying 
conditioned air (either hot or cold). This all-asbestos prefabricated 
duct combines both Duct and Insulation in strong, rigid fireproof 
units. Cuts easily—all fittings may be made on the job, elimi- 
nating shop work and overhead. Simple slip-joint construction of 
duct and quickly constructed fittings, make erection rapid and 
economical. Write Dept. 63 for details. 


THE PHILIP CAREY MFG. COMPANY - Lockland. Cincinnati. Ohio 


wets 
CANA A THE PHP age fhice toy € 


last... 


ALL-PURPOSE 
block insulation! 


EFFECTIVE FOR FULL RANGE OF OPERATING 
TEMPERATURES TO 1700° F. 


Easy application. Eagle Supertemp Blocks can be 
applied in single layer construction. A great economy. 


Quickly cut with a knife. 


Permanent. Do not disintegrate or lose efficiency 
under normal operating conditions. 


Made of mineral wool. Fireproof; water repellent; 
chemically and physically stable. 
Light weight — 18 Ibs. per cubic 
foot. Contains myriads of “dead air cells’ essential to 
high efficiency. 

Write today for free sample and complete specifications 
THE EAGLE-PICHER LEAD COMPANY, Cincinnati, Ohio 
Among Eagle Insulating Materials are 


Ragle Super Cement Eagie Loose Wool 

Eagle Supertemp Blocks Eagle Insulseal 

Eagle L-T Felts Eagle insul-stic ' 
Eagle Blankets Eagie Finishing Cements 


See Sweet’s Catalog for specifications 
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Those tangents Weld ELLS 


are for you! 


HE accurately formed straight segments on 

each end of every WeldELL are placed there 
for your benefit—to give you better engineered 
piping at lower cost. 

They keep the weld away from the zone of high- 
est stress, make lining up easier and facilitate 
the use of slip-on flanges with WeldELLS. 

Tangents provide just one of eight good reasons 


for insisting on WeldELLS. Seven other extra 
value features are listed below. 


> WeldELLS and other Taylor Forge Fittings for 
Pipe Welding and Forged Steel Flanges are 
stocked by authorized distributors in all principal 
cities. Ask your local distributor for a copy of 
Taylor Forge Catalog No. 401. 


TAYLOR FORGE & PIPE WORKS, General Office & Works: Chicago, P. O. Box 485 


New York Office: 50 Church Street ¢ 


WeldELLS have everything — - 


No other fittings for pipe welding combine 
these eight features. In addition to tangents 
these features are: 

1, Seamless—Greater strength and ‘uni- 
formity. 

2. Precision quarter-marked ends—sim- 
plify layout and help insure acturacy. 

3. Selective reinforcement—provides uni- 
form strength. 

4. Permanent and complete identifica- 
fion marking—saves time and eliminates 
errors in shop and field. 

5. Wall thickness never less than speci- 
. fication minimum—assures full strength and 
long life. 

6, Machine tool beveled ends—provide 
best welding surface and accurate bevel 
and land. 

7. The most complete line of Welding 
Fittings and Forged Steel Fianges in 
the World—insures complete service and 
undivided responsibility. 


Philadelphia Office: Broad Street Station Bldg. 
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today... 


You would naturally expect this 


high-strength, workable, weldable cop- 


per-silicon alloy to be serving national 


defense in many ways. It is—in every 


armed service, and in the production 


equipment of many war-vital industries. 


good reasons, too! 


Where and why 


is used in National Defense . 


MAONDA THE AMERICAN BRASS COMPANY * WATERBURY, CONNECTICUT | 
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Research which developed | 


offers many other 


The Research Department of The American 
Brass Company has developed many of the 
copper-base alloys now in common use for spe- 
cial types of service. In addition, this research 
today is devoted to furthering the usefulness of 


Copper-Base Alloys 


Anaconda Metals to the defense program. The 
Technical Department of this Company is pre- 
pared to cooperate in determining the one best 
metal for a specific application and the correct 
procedure for its fabrication. 


PRINCIPAL PRODUCTS 
COPPER, BRASS, BRONZE AND NICKEL SILVER— SHEETS, WIRE, RODS, TUBES 


Beryllium Copper Condenser Tubes 
Brass Pipe Copper Tubes 
Brazing Solder Copper Tube Fittings 
Bronze Screen Wire Drawn Sections 

Bus Bars and Shapes Electrical Conduit 


MANUFACTURING PLANTS—Ansonia, Conn. « Buffalo, N. Y. 


Everdur Tank Plates Phosphor Bronze 
Extruded Shapes Pressure Die Castings 
Eyelets, Grommets, etc. Hot Pressed Parts 
Flexible Metal Hose Tobin Bronze Shatting 


Free Cutting Brass Rods Welding Rods 


\waCOuDA THE AMERICAN BRASS COMPANY 


General Offices: Waterbury, Connecticut « Subsidiary of Anaconda Copper Mining Company 


e Detroit, Mich. « Kenosha, Wis. * Torrington, Conn. 


Waterbury, Conn. 


OFFICES AND AGENCIES—Atlanta, Ga. « Boston, Mass. « Buffalo, N. Y. « Chicago, Ill. « Cincinnati, Ohio » Cleveland, Ohio 


Denver, Colo. « Detroit, Mich. « Houston, Texas « Kenosha, Wis. « Los Angeles, Calif. « Milwaukee, Wis. « Minneapolis, Minn. 
Newark, N. J. « New York, N. Y. « Philadelphia, Pa. « Pittsburgh, Pa. « Providence, R.I. ¢ Rochester, N. Y. « St. Louis, Mo. 


San Francisco, Calif. « Seattle, Wash. « Syracuse, 


WAREHOUSES: Chicago, Ill. « Cleveland, Ohio « Milwaukee, Wis. « Philadelphia, Pa. « Providence, R. I. 


IN CANADA: Anaconda American Brass Limited. Manufacturing Plant and General Office, New Toronto, Ontario 
Montreal Office: 939 Dominion Square Building : 


N. Y. ¢ Washington, D. C. « Waterbury, Conn. 
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SOLID WHEEL 
TURBINES are 
DOUBLE-RIM 
PROTECTED 


In Terry Wheel Turbines 
the blades are protected by 
rims at the sides of the 
wheel, which would take 
without damage any rub- 
bing that might occur if the 
clearance became reduced. 


With this construction it 
is on for the blades 
to foul and frequent in- 


spections of the thrust bear- 
ing are not required to ob- 
tain safe and dependable 
operation. 


This and many other fea- 
tures of Terry wheel turbine 
design are fully described in 
our bulletin S-116. A re- 

quest on your business 
ew will bring a copy. 


AMERICAN BRASS COMPANY WATERBURY, CONNECTICUT 


Above: 

Typical Terry Wheel Turbine with 
cover rai Unit is rated 400 HP 
at 3500 RPM with steam conditions 


TURBINE COMPANY 
TERRY SQUARE, HARTFORD,CONNL 
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THE GREATEST OPPORTUNITY 


IN 100 YEARS 


It has been predicted that the average level 
of business will reach the highest production 
point of a hundred years. What an oppor- 
tunity for engineers and executives to pro- 
mote the health, comfort and efficiency in 
business, commerce and industry! What an 
incentive to visit the 7th International Heat- 
ing and Ventilating Exposition—the Air 
Conditioning Exposition—at Philadelphia in 
January! 


Never before was there so much to be learned 
about modern heating, ventilation and air 
conditioning—never a greater opportunity 
to apply knowledge with profit to the Nation 
and self at the same time. 


Visit this Exposition to check up on your 
ability to decide pressing problems with the 
assurance that can come only of knowledge 
confirmed and brought up to date. There 
is no quicker, surer, better way to conserve 
your time, find what you need, safeguard 
investments in 
heating, ventilat- 
ing and air condi- 
tioning equip- 
ment, promote 
the morale and 
efficiency of em- 
ployees, serve 
your Country and 
guard your fu- 
ture. Plan now 
— definitely — to 
attend with your 
associates. 


SEVENTH 


COMMERCIAL MUSEUM 


PHILADELPHIA: PA- 


The Air Conditioning Exposition 


MUSEUM + PHILADELPHIA JANUARY 26-30, 1942 


Under the Auspices of American Society of Heating and Ventilating Engineers 


MANAGED BY INTERNATIONAL EXPOSITION COMPANY 


INTERNATIONAL HEATING & 
VENTILATING EXPOSITION 


anuary 26-30-1942 


th INTERNATIONAL HEATING & 
VENTI LATING EXPOSITION 
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% More machines—more skilled help—more pro- 
duction facilities. The picture at Central Screw 
Company grows busier and bigger with the swelling 
tide of defense. 


Certainly, defense orders for Screws—Bolts— 
Nuts—Rivets and Special Fastening Devices are get- 
ting preferred attention. But, as this message goes 
to press, Central Screw production is gaining mo- 
mentum fast. 


Thus, you can expect earlier delivery schedules, 
not only for defense requirements but for civilian 
—- as well, when you send your orders to 

entr 


CENTRAL SCREW COMPANY 


CHICAGO, ILLINOIS 


3523 SHIELDS AVENUE s 


OPPORTUNITY ADVERTISEMENTS 


If you desire capital or have it to invest; if you have 
@ patent for sale or development; if you have on hand 
used machinery for disposal, or if you want such equip- 
ment; if you have copies of publications, or a set of 
drawing instruments to dispose of; if you need help or 
want a position in fact. anything to be offered that some- 
body else may want or anvthing wanted that somebody 
else may have—use a classified advertisement in the 
Opportunities Section in MBCHANICAL ENGINEERING for 


euick results. 
RATES 


60 cents a line, 50 cents a line to members of A.S.M.E. 
Seven words to the line average. A box number address 
counts as one line Minimum insertion charge. 5 line 
basis; maximum 20 lines. Display matter carried in 
single column units of multiples of one inch at the flat 
rate of $10 per inch per insertion. Copy must be in 
band not later than the tenth of the month preceding 
date of publication 


The American Society of Mechanical Engineers 


29 West 39th Street 


The 
GENUINE 


New York, N. Y 


saves your fuel bill as it 
s operates Without loss of 


steam. 


May we send 
Catalog H-9 giving 
complete informa- 
tion. 


The C. E. SQUIRES CO., Cleveland, O. 
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HERE service conditions are most severe—where loads are heavi- 
est—where impact, momentary overloads, and vibration are a 
problem—there NORMA-HOFEMANN PRECISION ROLLER 

BEARINGS demonstrate their extraordinary ability to absorb punishment. 


Short parallel roller design—the use of a heavy-duty, completely ma- 
chined bronze retainer—extreme refinement of workmanship and finish 
—these factors combine to give these PRECISION Roller Bearings a 
lower coefficient of friction under heavy loads than any other type of 
ball or roller bearing, together with a speed-ability equal to that of any 
ball bearing, size for size. Write for the Catalog. Let our engineers 
work with you. 
NORMA-HOFFMANN BEARINGS CORPORATION 


Stamford, Conn., U.S.A. 
PRECISION BALL, ROLLER and THRUST BEARINGS 


For LATEST LIST of 
A.S.M.E. PUBLICATIONS 
Consult Pages 247-262 


of the 
1942 
A.S.M.E. MECHANICAL CATALOG 
AND DIRECTORY 


UNCLE SAM NEEDS PILOTS 
BE AU. S. ARMY 


si 
ts, 
makes alt le and Po strip 
Furne h e 
Robe’ electri eltin’ 


BOSTON GOODYEAR U.S. RUBBER WESTERN ELECTRIC 


NORTHERN ELECTRIC GOODRICH THERMOID GENERAL ELECTRIC BISHOP WIRE 
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_YARWAY SEATLESS BLOW-OFF VALVES 
NO SEAT TO SCORE, CLOG, WEAR, LEAK 


YARNALL-WARING CO PHILADELPHIA, PA. 


; This new American Standard has been developed to insure uniformity of the 
; important appearance factors, nomenclature, purchase specifications, and tests. 
It applies to round dial-type indicating gages utilizing an elastic-chamber for con- 


ad INDICATING fining the pressure medium. Information to be found in its pages include: 
«ff Concise descriptions of gages; definitions of pressure characteristics; classifica- 
PRESSURE AND tion of the elastic-chamber; description of single and multiple elastic-chamber 
a gages, and of specific service type gages; structural details; description of 
a4 auxiliaries; and a discussion of manufacturing and operating variables. 
\ VACUUM GAGES General requirements—a chapter dealing with mounting holes; stop pins; 


location, type, and size of pressure connections. 


Tables giving gage sizes and dimensions, dial ranges, grades of accuracy and 
values of graduations. 


Rules governing indicating pointer. 


a Published August 1939 Accuracy requirements and test procedure for determining the accuracy of gage. 
Rules for Installation and use. 
: Price 40c Suggested form for gage purchase specification. 

(10% Discount to A.S.M.E. Members) Sample table showing results of the test of a gage. 


Publication-Sales Department @ The American Society of Mechanical Engineers @ 29 West 39th Street, New York 


‘Consistent 


high quality 
and long life.”’ 


The manager of a well known manufac- 
turer of outboard motors has that to say 
about the TANNATE Leather Belts that 
have been giving up to 10 years highly 
satisfactory service in his plant. The 
TANNATE belt shown here on a bor- 
ing machine was installed in 1934. Per- 
formance is the best proof of quality. 


With today's speeded-up production schedules to be met, the choice 
of high quality belting is more important than ever. It is an assurance 
of continued operation without the loss of time for maintenance or re- 
placements. TANNATE Watershed keeps machines operating at peak 
efficiency. Exceptional grip, great strength and flexibility permit 
TANNATE to transmit more power with less tension and less bearing 
friction than most oak belting. Furthermore, TANNATE has high re- 
sistance to heat, moisture, oil, and certain chemicals. For all the facts 
about TANNATE, write today. 


J. E. RHOADS & SONS ¢ 35N. Sixth St., Phila., Pa. 


Established 1702 — NEW YORK ¢ CHICAGO ¢ ATLANTA e CLEVELAND 


~ WATERSHED 
LEATHER BELTING 
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PLANT ENGINEER 
WANTED 


Large industrial company with chemical plant 
in the East has opening for experienced Engi- 
neer. Applicants should have a degree in 
Chemical or Mechanical Engineering and 
from 10 to 15 years of practical experience in 
chemical plant layout, equipment design, 
construction and maintenance. 


Reply, in confidence, giving full details of your 
training, experience and special qualifications, 
state nationality and salary requested and 
attach small photograph. Our own staff is 
advised of this advertisement. 


Address: ME-1010 
Care of MECHANICAL ENGINEERING 


MECHANICAL ENGINEERING 
November, 1941 CARD INDEX 


The Cover, Silhouette of Midtown New York 


The Watts Bar Steam Power Station of the TVA, G. R. Rich and 
R. T. Mathews 


Vol. 63, No. 11 


Modern Shell Forging and Torpedo-Body Production, A. B. 

Plastics Applied to Airplane Structures, C. F. Marschner 

Coeling-Tower Progress, L. T. Mart 

Substitution of Molybdenum for Tungsten 

Coal-Handling Systems for Central Stations, G. C. Daniels 

The Selection of Subordinate Personnel, H. C. Taylor 

The Honing Process in National Defense, A. M. Johnson 

Engineers in Postwar Planning, A. M. Selvey 

Spending Our Way to Prosperity, H. C. Buxton, Jr 

Editorial 

Briefing the Record 

Comments on Papers 

Reviews of Books 

A.S.M.E. News 


SELF-LOCKING 
NUT 


CLAMPS DOWN 


on vibration ! 


Put to work on your equip- 
oe . watch it HOLD with a relentless 


The built-in, self-energizing locki 
off tendency. 

“UNSHAKO™” ss easily backed off with a 
wrench, saves maintenance and break- 
down trouble. For details, wri 


STANDARD PRESSED STEEL Co. 
JENKINTOWN, PENNA. Box 558 


WHAT YOU’LL FIND 
IN THIS NEW 
BRUNING BOOK 


* How to produce prints in sec- 
onds—instead of minutes—and 
without washing or drying. 

* How BW Prints speed produc- 
tion all along the line. 

* Big volume print production 
with only one operator. 

* A complete print department 
in 8 x 8 space—with no plumb- 
ing connections. 

* How to eliminate waste and 
trimming with BW Prints. 


THIS BOOK 

SHOWS HOW 

PRODUCTION co 
DELAYS! 


* Amazing new features of Brun- 
ing printers and developers. 
Nt 


H™: a book that gets right down to cases on one 
of today’s biggest problems — getting more speed 
in production! 

It’s written for every plant executive —engineer — 
chief draftsman—who wants to shorten the gap be- 
tween plan and product. . . eliminate costly delays 

.. and save print production costs at the same time. 

“Prints for Speed” gives the basic reasons why 
Bruning Black and White Prints are used by thou- 
sands of progressive companies today—including prac- 
tically every major aircraft company. It shows how 
these black line prints can quicken the pace of your 
production—bring you important time- and cost-sav- 
ing advantages. 

Send today for your copy of “Prints for Speed.” 


BRUNING 1397 


SPEEDS—SIMPLIFIES—AND PROTECTS A NATION'S DRAFTING 


New York * Chicago * Los Angeles * Boston * Detroit * Houston * St. Lovis 
Kansas City * Milwaukee * Newark ° Pittsburgh * San Francisco * Seattle 


IT'S FREE... 


“PRINTS FOR SPEED” IS YOURS 
COST OR OBLIGATION 
JUST MAIL THE COUPON! 


1192-219A 
CHARLES BRUNING CO., Inc. 
New York: 100 Reade Street 
Chicago: 4700 W. Montrose Avenue 
Los Angeles: 919 So. Maple Avenue 


Gentlemen: Please send me a copy of 
your new book, “Prints for Speed.” 


* Duplicating tracings quickly 
and inexpensively with trans- 


Company__. 


Address 


eevee 
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WHAT'S INSIDE OF A NON-LUBRICATED 


L-R FLEXIBLE COUPLING 


(TYPE HQ) 


- +++ +. @ flexible coupling that compensates for offset and 
angular misalignment—yet can be lined up easily and quickly 


One set of jaws (or both) in form of a re- 
movable ring. Advantageous where connect- 
ed machinery must be removed radially, or 
where independent rotation of shafts is 
desired. Reduces overall lengths! 


Either side can be lifted out without disturb- 
ing coupling halves or load cushions. 


Load cushions supplied to requirements — 
rubber, leather, rubber-duck, brake lining, 
etc. Cushions prevent metal to metal contact. 


\ There is no wear on metal jaws. 


46" pilot holds removable jaw ring. 
Power stream carried through one set of 
metal jaws through resilient cushions to 
another set of metal jaws. 


Gap between cushions and removable jaw 
body is 3%6’— when removable ring is pulled 
over, there is a 46 clearance for rotating 
either half of the coupling. This independent 
rotation is @ great time saver for setting and 
timing engines 


Electro-steel body and jaws provide greater 
load-carrying capacity. 


Individual load cushions float freely between 
jaws, held in position by inner sleeve and 
removable collar. 


standard sizes from 15%” to 8%” bores, 
3.91 HP. to 744H.P: at 100 r.p.m. 


Removable ring held in place with 3 to 9 
alloy steel cap screws. For disconnecting, 
just take out and reverse cap screws. It is 
not necessary to remove steel collar or load 
cushions. 


THE NEED NOW IS FOR QUICK DELIVERIES 
Lovejoy makes a full line of non-lubricated flexible couplings for practically every coupling use. Sizes from 3/16” to 14” bores, 


from 1/12 to 2500 H. P. at 100 r. p.m. Many sizes in stock for quick delivery and, nine times out of ten, a standard unit will serve 
your requirements. Write for catalog of these standard L-R Flexible Couplings. 


LOVEJOY FLEXIBLE COUPLING CO. ines 


That “Better Mouse Trap” 
. . in the Woods and OUT 


A lot of people believe the story the importance of bringing things 
of the world beating a path tothe — out of the woods . . into FULL 
door of the man who makes a view . . where people can see them. 
better mouse es though the man 
live in the woods. If the right people see them, and 
understand them, so much the 

A lot more people give credit for better. 
the story to Mr. Emerson. 


The right people are particularly 


If Emerson said it he was merely — important in the selling of indus- 
quoting. Thoreau, not Emerson, trial equipment. 
is the author of the better-mouse- 
trap-in-the-woods story. It is among such men that 
MECHANICAL ENGINEERING 
This misplacing of credit shows _is important. 
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THERMOSTATIC 


Me) Sensitive asa thoroughbred, 
[ey flexible as rubber, rugged as 
@ =the metal from which they are 
made—no wonder Sylphon 
Bellows are so universally 

used in steam traps, vent 
valves, etc. For more than 

40 years, this original seam- 

less, all-metal diaphragm has 

been the subject of intensive 
research and development. 
Write for Bulletin XM-535. 


+ 


THE FULTON SYLPHON CO., KNOXVILLE, TENN. 


You’ve saved 
two million lives 


...8o far! 


qGuce 1907, when the fight began, 
the tuberculesis death rate has 
been reduced 75%! — by people like you 
buying Christmas Seals. More tham two 
million lives have been saved. 

But the battle against this seourge 
must go on. Tuberculesis still kills more 
peeple between the ages of 15 and 45 
than any other disease. 

Yet it is possible to eliminate com- 
pletely this enemy of mankind. Our 
weapons are Research, Education, Pre- 
7 vention, Control—made possible by your 
use of Christmas Seals. Get them today. 


Buy 
CHRISTMAS 
SEALS 


WE INSTALLED 


GARLOCK KLOZURE OIL SEALS 
TO PROTECT OUR BEARINGS 


THEY KEEP THEY KEEP DUST, 
OIL AND GREASE IN DIRT AND WATER OUT 


Production goes up and maintenance 
costs go down when your bearings are 
protected with Garlock KLOZURE oil 
seals. Insure against shut-downs due to 
bearing failures by installing these 
sturdy, effective and economical seals. 
Complete range of sizes including 
KLOZURES made to bearing manu- 
facturers’ standard metric bore sizes. 


— 
Write for Folder! 


Tue Garock Packine Co., Patmyra, N. Y. 
In Canada: The Garlock Packing Co. of Canada Ltd., 


Montreal, Que. 
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EF] BACKBONE 


FOR A LOT 
OF 1 


WORK 


i 


Recognized for many years as 
the standard in bench equip- 
ment, the “Hallowell” line in- 
corporates all the features to 
meet today’s requirements. 


Such advantages as smooth tops of steel, laminated wood or “Hallowell” 
Masonite . . . lasting rigidity without bolting to the floor. . . extra of “Hallowe 
sturdy construction throughout . . . interchangeability for quick 2¢”¢/es. 
and comprehensive re-arrangement of benching—are available in = /nterchangeable 
each of the 1,367 styles and models in the “Hallowell” line. drawer and shelf 


These prefabricated benches are THE answer to quick setup = wits. 
for sudden expansion demands . . . the answer to permanent re- 
quirements wherever there’s work to be done. Details are yours 
free on request. Write Fig. 1729 


STANDARD PRESSED STEEL CO. 


JENKINTOWN, PENNA. BOX 558 
—— Bnancnes 


BOSTON + DETROIT - INDIANAPOLIS - CHICAGO - ST. LOUIS - SAN FRANCISCO 


Asmart and use- 
ful member of 
the DeLuxe line 


= == 
Universal Turret Lathes Fay Automatic Lathes 
Automatic Thread Grinders It can be A trained staff and a 
Wal Us Your brary would be a 
valuable addition to 
: your company. The 
PROJECTION Library Service of the 
COMPARA- HREA Engineering Societies 
| TORS for COTENG De partment be that 
| Inspection end ONES end new department in 
CHASERS your organization, yet more adequately manned 
and better equipped than any individual organi- 
a zation library could possibly be. 
‘ JONES & LAMSON MACHINE CO. 
SPRINGFIELD, VERMONT. U. S. A. 
Use this service. Over 4,000 bibliographies 
on engineering subjects are on file. 150,000 
" engineering texts and files of every worth- 
ee) while periodical are available for further re- 


search to meet your specific needs. A letter, 
a telephone call or a telegram will place the 
Service Bureau at your service. 


Standard sizes Use the service of your Engineering Library 
are shown in 
our general 


catalog. 


The charges cover only the cost of the service and 
represent but a fraction of the value you will 
receive. 


STANDARD SIZES OR SPECIAL DESIGN to your specifica- 
tions; send sketch or worn sample, regardless of condition, for 


vitor: © conten The Engineering Societies Library 
; THE GWILLIAM CO 360 FURMAN ST., 29 West 39th Street, New York, N. Y. 
* BROOKLYN, N. Y. 
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IF you use resistance welding, investigate the 
increased production made possible by OHIO 
WELDING NUT and BOLT PRODUCTS. 


RECTANGULAR BOSS 


SQUARE NUT 


G-2 H-1 H-2 
ll | 
PG-2 PH-1 


for information and samples, write to 


THE OHIO NUT & BOLT COMPANY 
602 NORTH FRONT STREET, BEREA, OHIO 


Here are just a few of 
the features that qualify 
MKayO for your proc- 
ess steam requirements: 


Neat, compact installa- 
tion and small floor 
space .. . convenience 


of location. . . simplic- 
ity of operation... 
cleanliness! 


Best of all, gas is used 
only in proportion to 
steam demand. This 
means real fuel econ- 
omy controlled 
steam, constant pres- 
sures and temperatures. 


Used with the M-K-O 
boiler feed and condensate return system it's the perfect setup. 
Bulletin 6 gives details. Write for it today. 


EARS KANE-OFELDT 


1903-1915 E. HAGERT ST., PHILADELPHIA, PA. 


Let's glance over the shoulders of the men in the 
drafting rooms. One man designs gears, another 
valves, another bearings—and still another the 
foundation for ship ways. All dove-tailing in 
America's gigantic Defense Production. Many using 
A.W. Faber's WINNER Techno-TONE drawing pencils. 


For WINNER Techno-TONE is a grit - free, smooth 
gliding marvel of precision grading and rich tone. 
A drawing pencil that coaxes creative ideas. In 
short, a drawing pencil bearing the famous A. W. 
Faber name, with 180 years of experience behind 
it. Order WINNER Techno-TONE from your dealer. 


WINNER TONE 


DRAWING PENCIL 


translates GRAY MATTER 
into BLACK MATTER 


Made in U.S.A. Polished rich green. 


WINNER Tochne TONE Packed in metal box. 2 for 25¢ 


17 Degrees 68 to 9H 


name on it.” 
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Better Way.... 


to keep informed about 
ENGINEERING SUBJECTS 


appearing in the technical literature of the world 


HE ENGINEERING INDEX SERVICE prints index cards for articles 


on all engineering subjects published in the current technical press. A_ brief 
annotation covering the subject matter and the source of the article is given. The cards 
are classified in accordance with that branch of engineering to which they pertain and are 
mailed weekly to subscribers. 

The most important source of information for engineers is the current periodical 
literature. Here is recorded present-day engineering achievements, methods and experiences, 
records of past progress and predictions of future trends in every specialized field of engineering. 

Domestic and foreign engineering, scientific, technical and trade periodicals includ- 


ing society proceedings, government bulletins and 


a a research reports are reviewed by The Engineer- 


remt guide to the wealth of information in engi- 


ee ing Index Service. 
tality of tremendous worth. 
Th 280 divisions of the SERVICE, i i 
200 divisions of the SERVICE, each Important articles that have to do with any 
ing. h division may be subscribed for sepa- 


and eed take tha 
the SERVICE in which he ls Interested. subject of engineering are annotated, and assembled 


The SERVICE ie not retroactive. Subscrip- 
tiene may begin at any time during the year. 


for quick reference. All the publications are perma- 


nently filed by the Engineering Societies Library, 


New York. Copies of the annotated articles may be 
A list of divisions, 


procured through the photoprint and translation 
their inclusions, 


eit tite service of the Library. 
subscription rates There are divisions for every specialist, and 
will be mailed 


many of a general character of interest to every 
on request 
engineer. 


THE ENGINEERING INDEX SERVICE 


Published by ENGINEERING INDEX, INC. 29 West 39th St., New York, N. Y. 
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generators. This type of is efficient with steam ot 


De Laval steam turbines of improved modern design, 
using high-strength alloys for parts subject to high tem- 
peratures and high stress, are now available for direct 
F connection to alternators in capacities up to 15,000 kw., 
and with double helical speed reducing gears, for driv- 
ing direct current generators of the same capacities. 
Scientific design of rotors and blading, stream-lining 
of flow passages and separation of moisture from the 
steam during expansion make possible higher speeds 


and better steam economies. 
State your conditions and ask for Publication T-3524. 


TRENTON, 


TURBINES STEAM. dYORAULIC PUMPS CENTRIFUGAL, 
ROTARY DISPLACEMENT. MOTOR-MOUNTED MIXED-FLOW CLOGLESS | SELF” PRIMING 
CENTRIFUGAL ELOWERS and COMPRESSORS GEARS WORM. HELICAL and FLEXIBLE COUPLINGS 
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Representatives—Sales Agencies 
Businesses For Sale 
Partnership—Capital 


Manufacturing Facilities 


OPPORTUNITIES 


Positions Open—Positions 
Wanted—Equipment, Material, 
Patents, Books, Instruments, 
etc. Wanted and For Sale 


RATES 


Seven words to the line average. A 


Classified advertisements under this heading in MECHANICAL ENGINEERING 
60 cents @ line to members of A.S.M.E 
insertion charge, 5 line basis, maximum 20 lines. Display matt 
flet rate of $10. per inch per insertion. 


ere inserted at the rate of 70 cents a line. 


box number address counts as one line. 
er carried in single column units of multiples of one inch at 
Copy must be on hand not later than the 10th of the month preceding date of publication. 


Minimum 


POSITIONS OPEN 


WANTED 


COMPETENT DRAFTSMEN to fill attractive positions relating 
to experimental development of aircooled engine installations. 
Aeronautical enginecring education and aircraft experience obvi- 
ously desired but not essential for all positions available. Appli- 
cations aot solicited from persons now employed in aircraft 
maoufacturing industry. 


ENGINEERING STRESS ANALYST capable of independent de- 
sign and analysis of aircraft structures relating to power plant 
installations. Applications not solicited from persons now em- 
ployed in aircraft industry. 


ENGINEER familiar with aircraft power plant design, fabrica- 
tions and testing and capable of composing, editing and preparing 
technical te » bulletins and manuals relating to this art. 
Applications not solicited from persons now employed in aircraft 
manufacturing industry. 


AIRPLANE POWER PLANT ENGINEER familiar with mock up 
Practice. Attractive position open to experienced applicant inter- 
ested in pursuing this form of power plant design development 
and control for an experimental power plant design Fore. Ap- 
plications not solicited from persons now employed in aircraft 
manufacturing industry. 


FLIGHT TEST ENGINEER oats of supervising the assembly 
of experimental aircraft power plant installations, test instruments 
and special test equip , and familiar with both airplane and 
power plane flight test procedure. Must be able to set up com- 
plete flight programs and supervise recording of data in flight. 
Applications not solicited from persons now employed in aircraft 
manufacturing industry. 


ENGINEERING GRADUATES desiring o unity to engage 
in field testing of airplane power plant installations. De ing 
upon previous experience, if any, applicants must anticipate two 
to three years of training in dynamometer testing and flight test- 
ing. Applications not solicited from persons now employed in 
aircraft manufacturing industry. 


POWER PLANT TEST PILOT to conduct tests specifically in con- 
junction with experimental development of air cooled engine 
installations. Desire versatile pilot interested and experienced in 
engine characteristics rather than in airplane stability and flying 
qualities. Engineering education desired but not essential. 


Apply by letter addressed 
to Installation Department 


PRATT & WHITNEY AIRCRAFT 
East Hartford, Connecticut 


Would like to contact MECHANICAL SALES ENGINEER with 
following among large and small manufacturers. Should be cap- 
able of reading blue prints. The position offers a splendid oppor- 
tunity for the man qualified to represent our organization. In 
reply, state qualifications fully together with salary requirements, 
also territory covered. CA-590, care of “*Mechanical 
Engineering.” 


MECHANICAL ENGINEER not over 32 years of age for perma- 
nent position, must be competent draughtsman, wanted for oppor- 
tunity to progress in growing company. Should be graduate engi- 
neer having $ to 7 years experience in industry, preferably mill 
work. Experience should include work along lines of plant 
operation and maintenance. Salary $200.00 to $225.00 depending 
on experience and ability. Location Southern California. Appli- 
cants should submit phoro and complete history of education and 
experience. Address CA-595, care of “‘Mechanical Engineering." 


ENGINEERS 


Nationally known New. Jersey manufac- 
turer needs Mechanical and Electrical 
Engineers. 

Diversified products offer inviting oppor- 
tunities in engineering field. 
MECHANICAL ENGINEERS required for 
development of processes and machinery 
for manufacturing and reducing costs of 
precision apparatus and to i production 
methods for assembly and wiring. Also, 
development, layout, cost reduction work 
on material handling, storage and packing 
problems. 

ELECTRICAL ENGINEERS needed for 
high grade work on test set design, special 
ciscums, electronics and vacuum tube manu- 
acture. 


Must be Engineering graduates of accredited 
colleges, high scholastic standing. Some 
manufacturing experience preferred. Salary 
commensurate with ability and record of 
accomplishments. 


Must be U. S. Citizens 
Write, stating qualifications. 
Box 549 Suite 1800, 
Times Building, New York, N. Y. 


INDUSTRIAL ENGINEERS — Lar 


company enga 


in non- 


defense work has several openings for Chief Industrial Engineers. 
8 to 10 years experience in all phases of industrial engineering re- 
quired. This should include organizational analysis, procedural 
analysis, departmental layout, materials handling, motion study, 
time study, cost analysis, wage payment plans. Experience 
should be diversified, including, if possible, work in the fields of 
retailing, warehousing, packaging and shipping. To qualify, 
applicants must possess full academic training (or the equivalent 
in added engineering experience) in Industrial Engineering, Me- 
chanical Engineering, or Business Administration, and they should 
be from 30 to 35 years of age. Salary from $4200 to $6000 depend- 
ing individas! qualifications. 

OTHER OPENINGS for less experienced engineers having some of 
the qualifications listed above. Ages 25 to 30 years. Salary on 
these positions will range from $2400 to $4200 depending upon 
individual qualifications. You may list your present employer as 
replies will be held in strict confidence. Our own men know of 
this ad. Address CA-593, care of “Mechanical Engiacering."’ 


ASSISTANT TO THE MANAGER—Aa old and well established 
metal working plant, located in central Indiana, is desirous of 
securing a capable assistant to the Manager. He must be an engi- 
neer with factory, sales and office experience and not over 40 years 
of age. Must have good personality, ability and ambition. The 
right man, after proving fis ability, will be offered an opportun- 
ity to acquire an interest in the business. The plant at present is 
approximately 50% on defense work with prospects of greatly 
increasing this percentage. Guaranteed annual salary of $2500.00 
with additional yearly bonus depending upon net profits. Ad- 
dress CA-596, care of ‘Mechanical Engineering.” 


MECHANICAL ENGINEERING graduates not over 40 for design 
and assembly layout of boilers and accessory equipment. Knowl- 
edge of descriptive geometry and thermodynamic calculations 
very helpful. Location, Middle West aad East. Applications 
must include full resume of schooling, firms worked for and 
details of experience. Address CA-548, care of “*Mechanical 
Engineering.’ 


GRADUATE MECHANICAL ENGINEERS preferab 4 under 40 
with practical experience in boiler-room ation and knowledge 
of combustion problems. No applications unless 
accompanied with complete history of “s background 
and experience. Address CA-549, care “Mechanical Engi- 


neering.” 


BUSINESS OPPORTUNITIES 


IDEAS OR INVENTIONS 
WANTED 


Long established facturer of and heavy 
precision machinery is in the market for patented or pat- 
entable ideas or inventions requiring development for pro- 
duction and marketing. Want items applicable to the de- 
fense program or suitable for industrial use after the emer- 
gency. Both machinery and other products lending them- 
selves to small volume production will be considered. 
Send complete details on protected ideas. 


Address: CA-594, 
care of “Mechanical Engineering” 


MAN FOR PATENT DEPARTMENT for Michigan firm with 
general knowledge of the construction of mechanical, electrical 
and hydraulic machine tools. Experience in development and re- 
search work valuable. Kindly give complete details regarding 
education, experience, references, place of present employment and 
salary expected. Information will be held strictly confidential. 
Address CA-591, care of “Mechanical Engincering.”* 


MACHINE DESIGNER—experienced designer—mechanical 
engineer preferred—to expand and develop improved lines of 
equipment of the following types—mechanical presses, plastics 
molding equipment, high vacuum pumps, and vacuum processing 
apparatus, as well as certain types of automatic machinery. An 
excellent opportunity for an outstanding creative designing engi- 
neer, with proven ability. F. J. Stokes Machine Company, 
Olney Pose Office, Philadelphia, Pa. 


DESIGNING ENGINEER—Barber-Greene Company, Aurora, 
Illinois, in expanding the Engineering Department, has opportun- 
ity for an outstanding creative designing engineer with proven 
ability and experience on heavy machinery. Age between 30 and 


ELECTRICAL 


ENGINEERS | 


CHEMICAL ¢ MECHANICAL 


Permanent positions, non-defense, Southern industries. 
Submit fulland complete information first letter. Reply to: 


BOX 29, DOREMUS & CO. « Advertising + 120 BROADWAY, NEW YORK 


STEAM 


EMPLOYMENT AGENCIES 
AND SERVICE BUREAUS 


EXECUTIVES, ENGINEERS, 

GISTS needed for Cleveland area. 
Write immediately to Bradley Placement Service, 555 
Leader Building, Cleveland, Ohio. 


placed. 


DESIGNERS, 
Good salaries. 


SALARIED POSITIONS 
$2,500 to $25,000 


This thoroughly organized advertising service of 31 
years’ recognized standing and reputation, carrics on 
preliminary negotiations for positions of the caliber indi- 
cated above, through a procedure individualized to each 
client's personal requirements. Several weeks are 
quired to negotiate and each individual must finance the 
moderate cost of his own campaign. Retaining fee 
protected by refund provision as stipulatsd in our agree- 
ment. Identity is covered and, if employed, present 
position protected. If your salary has been $2,500 or 
more, send only name and address for details. R. W. 
Bixby, Inc., 115 Delward Bldg., Buffalo, N. Y. 


E. G. Stroud, Member A.S.M.E., President The Cleveland 
Engineering Agency Co., 219 Huron-Nioth Building, 
Cleveland, Ohio, has for 30 years been engaged io 
technical placement work. Employers wishing to engage 
Executives, Engineers, Designers, Draftsmen or other 
technical men are invited to use chis service. A 
plicants available should write for blank and list of 
opportunities. 
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“THE TELEPHONE HOUR” is broadcast every 


traditional] cha 


Phone employees 


Create and exten 


Now 


d them, 


Monday evening over the N. B.C. Red Network 


MECHANICAL ENGINEERING 
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_ TELEPHS TRADITION 
— High Morale, devotion to duty, inge. 
a and the ability and Will to work with 
Times like these not only demand 
these Character Stics, they S€rve to 
| More than ever, the Creed of 
telephone Workers jg expressed jy, 
these Simple words -++ “We'll do our : 
best to 8et your cal] through,” 
4 
af BELL TELEPHONE SYSTEy 
“fs 
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The asterisk (*) indicates that firm has a product catalog in the 1942 A.S.M.E. MECHANICAL CATALOG AND DIRECTORY 
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Keep Informed—Pages 17-22 
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A.8S.M.E. Publications 
Mechanical Catalog.............. 32 
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Advertising forms of 
MECHANICAL ENGINEERING 
close on the sixth of the month 
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Space reservations for advertisements to 
appear in the January issue should reach 
us not later than December 6th, copy and 
cuts by December 10th. 
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eee Hutchins Adv. Co., Rochester, N. Y. Yarnall-Waring Co................ McLain Organization, Phiiadelphia, Pa, 


58 - DecemBgrR, 1941 


MECHANICAL ENGINEERING 


| 
| 
A oS Ohio Nut & Bolt Co................. 53 
_ Ozalid Products Div., General Aniline 
51 
51 
| 9 
52 
46 
35 
5 
3 52 
67 
16 
50 
53 


PERMUTIT 
DEFENSE INSTALLATIONS | 


INCLUDE: 


Utilities 
Ordnance Works 


Powder Plants 


Aircraft Plants 
Flying Fields 
Radio Stations 


Submarine Bases 


Shell Loading Plants 
Ammunition Depots Post Laundries 
Navy Yards 


Shipbuilding Yards 


Hospitals 
Barracks 


Industrial 
Defense Plants 


Permutit feedwater treatment keeps boilers oper- 
ating without shutdown . . . prevents losses not 
only in boiler time, but in generator or prime 
mover output. Today more than ever—under the 
strain of increased production— power plants 
rely upon Permutit for continuous operation at 
maximum efficiency. 

Permutit makes every type of water condition- 


ing equipment ee prescribes treatment that ex- 
actly fits individual plant needs. 


FREE ADVISORY SERVICE — Bring your water 
problem to Permutit for expert help. Write for free 
booklets: The Permutit Company, Dept. A3, 330 


WATER CONDITIONING 


HEADQUARTERS ~ 


PERMUT 
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THE NEWS 


WITH BANTAM BEARINGS 


TEN-FOOT CIRCULAR BLADE is a striking feature of this Newton Cold Saw Cutting-off Machine 
manufactured by Consolidated Machine Tool Corporation—probably the largest machine of its 
type ever built. Bantam Radial Roller Bearings were selected by Consolidated for use in this 
giant machine because of their compactness and high load capacity. Here is a typical instance 
of Bantam’s skill in meeting novel design requirements. 


BANTAM SUPPLIES ANTI-FRICTION BEARINGS of 
many sizes and types to meet the require- 
ments of Industry and Government for de- 
fense production. Because of Bantam’s broad 
experience in the design and application of 
every major type of anti-friction bearing, 
Bantam engineers are exceptionally well qual- 
ified to undertake the solution of new and 
difficult bearing problems. For advice on ant}- 


friction bearings, TURN TO BANTAM. 


—— 


THIS COMPACT POWER TAKE-OFF is designed 
to take full advantage of the compact, space- 
saving features and high-capacity of Bantam’s 
Quill Bearing. Built by Sterling Motors Corp. 
for use on heavy-duty Sterling trucks, it illus- 
trates another application for this low cost anti- 
friction bearing. Completely self-contained, the 
(Quill Bearing is admirably adapted to produc- 
tion-line assembly methods. For details on 
this unusual bearing, write for Bulletin N-104. 


STRAIGHT ROLLER - TA 


BANTAM BEARINGS CORPORATION + SOUTH BEND + INDIANA 


EARINGS 


ROLLER - NEEDLE BALL 
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FOR HEAVY-DUTY WELL DRILLING, Pennington 
Signaling Core Barrel's 12%” oil-bath rotary 
offers outstanding advantages in capacity and 
economy. Photo shows Bantam Ball Thrust 
Bearings and drive gears which give this 
rotary a capacity of 70 tons at 100 RPM, 
permit it to be operated continuously at 600 
RPM when drilling. “Bantam Bearings are 
precision-made,” says Mr. Harry Pennington, 
“and we could ask for nothing better than 
what you furnish. Our products are also pre- 
cision-made to take advantage of Bantam’s 
accuracy. 


4000-TON FORMING PRESS built by Baldwin- 
Southwark is powered by two Oilgear Two- 
way Variable Displacement Pumps with a 
combined displacement of 143 gallons of oil 
per minute at pressures up to 3,000 pounds 
per square inch. Each pump rotor turns on 
large Bantam Radial Roller Bearings—7.0866” 
I.D. for front rotor bearings, 9.0551” I.D. 
for rear rotor bearings. 
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HOW LUBRIPLATE 


SPEEDS NATIONAL DEFENSE 


AVIATION 


METAL 
WORKING 


On land—on sea—in the air—in every phase 
of industry vital to defense, LUBRIPLATE 
lubricants are doing jobs that are nothing 
short of amazing. From a smear on the worm 
screw of the naval officer’s binoculars to a ton 
of LUBRIPLATE in the dredge underwater 
gear case—against friction and wear—thwart- 
ing rust and corrosion—conserving bearings 
and parts—LUBRIPLATE carries on. In spite 


LUBRIPLATE DIVISION 
FISKE BROTHERS REFINING COMPANY 


Newark, N. J. 


DEALERS FROM COAST TO COAST 


CONSTRUCTIONS 


TEXTILES 


of heat and high water—tractors and trucks 
rolling through muck and mud—spotless food 
packing machines constantly washed with 
scalding water—textile spindles whirling faster 
than ever before—marine equipment exposed 
to highly corrosive sea-water and spray— 
LUBRIPLATE lubricants perform under con- 
ditions that would stop ordinary lubricants 
cold. 


Toledo, Ohio 
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THE MODERN LUBRICANT that Arrests Progressive wear 
DECEMBER, 1941 


This Gisholt No. 12 Hydraulic Automatic 
Lathe with Timken Bearing Equipped spindle is machining forged 
steel (SAE 4150) Diesel engine injector bodies. It does an all-over 
. job in one operation in a floor-to-floor time of 6 minutes. The same 
work previously necessitated 2 operations requiring a floor-to-floor 
time of just over 10 minutes. Thus machining time has been cut 
42%; production stepped up 72!/2%. To achieve the same results 
by the previous method, 2 of the older type machines would have 
been required. 


The increased production made possible by the single Gisholt Lathe 
} IMKEN not only satisfies assembly line demand, but releases greatly needed 
floor space and man power for other work. 


TRADE-MARK REG. &. PAT. OFF 


TAPERED ROLLER BEARINGS With manufacturers constantly on the alert to take advantage of 
the advantages offered by modern Timken Bearing Equipped machin- 


Manufacturers of Timken Tapered Roller 


Bearings for automobiles, motor trucks, ery the success of the National Defense Program is assured—and 
railroad cars and locomotives and all” 
kinds of industrial machinery; Timken so is the future of American industry. 


Alloy Steels and Carbon and Alloy Seam- 


less Tubing; and Timken Rock Bits. THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 
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